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Foreword 
The Great Barrier Reef World Heritage Area is the largest in the world and one of just a few World 
H eritage Areas which meet all four natural World Heritage criteria. It was inscribed on the World 
Heritage List in 1981. Although originally seen as a prize or badge of honour, World Heritage s tatus is 
now increasingly being seen as an international obligation to maintain an area of world importance in 
a condition which will enable future generations to appreciate its unique features. An important 
component of our responsibilities lmder the Worl d Heritage Convention is to report at intervals on 
the status of the World Heritage Areas lmder our stewardship. Consequently, the Great Barrier Reef 
Marine Park Authority has produced the State of the Creat Barrier Reef World Heritage Area 1998. 
This report is the first ever attempt to synthesise information on the state of the environment, human 
pressures on the envi.ronment and Inanagement responses to those pressures for the whole World 
Heritage Area. It represents an important step forward in our understanding of how humans affect 
the natural environment of the World Heritage Area and what we can do to minimise t1,ose effects. 
This report will also provide a guide to where we should be going in the future in order to ensure the 
Great Barrier Reef World Heritage Area keeps its status as the premier natural World Heritage Area. 
ill general I believe that this report allows us to be cautiously optimis tic about the state of the Great 
Barrier Reef World Heritage Area. Although there are some organisms and en vironmental at tribu tes 
which require further monitoring or even management acti on to add ress human impacts, virtually all 
of these poten tial problems are currently being addressed by one or more of the management 
agencies responsible for the care of the World Heritage Area. 
Many of the reported attributes of the Area are not exhibiting indications of any major decline which 
is clearly attributable to human activity. However, lack of any evidence of a problem does not 
necessarily mean that everything is fine. Ongoing monitoring and careful management of potential 
impacts will be required in order to ensure the continued health of the World Heritage Area. 
I am confident that in the future reports and updates to this document, [will be able to justify this 
optimistic outlook, and report on substantial progress in achieving proven sustainability for all 
human activities within the Great Barrier Reef World Heritage Area . 
ran McPhail 
Chairperson 
Great Barrier Reef Marine Park Authority 
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Summary 
The distribution and abundance of most major 
environmental attributes in the Great Barrier 
Reef World Heritage Area are fairly well known, 
although comprehensive species distributions are 
lacking fo r many plants and animals. Out of 12 
categories used for reporting in this dOClunent, 
all have had extensive surveys conducted for at 
least part of the environmental attribute on at 
least one occasion. However, significant areas of 
uncertainty regarding basic distribution and 
abundance remain for many groups of organisms 
including macroalgae, soft corals, inter-reefal and 
lagoonal benthos, sea snakes and inshore 
dolphins. 
A smaller proportion of the environmental 
attributes ha ve dedicated monitoring programs 
that are providing increasingly valuable trend 
data. Together with information on patterns of 
human activities and impacts, these long-term 
records allow us to determine whether the 
environmenta l attribute is being adversely 
impacted by human activities, and thus whether 
any management action is needed. Because 
virtua lly all environmental attributes vary 
natura lly over time, long tin1e-series are required 
before definite indications of human impact can 
be demonstrated. As a result, for most 
environn1ental attributes, it is not possible to say 
with certainty if they are in a satisfactory or 
unsatisfactory cond ition. 
Despite this uncertainty, the lack of any major 
declines and uncontrolled human pressures 
permits a ca utiously optimistic conclusion for 
environmental attributes such as cora ls, reef 
fishes, sea grasses, mangroves and island plants. 
On the other hand, whilst there are no major 
adverse trends evident for water qua lity, 
macroalgae and seabirds, lack of good trend data 
or the presence of substantial ongoing pressures 
mean that the outlook is less certain, and that 
continued vigilance and management action are 
needed. The crown-of-thorns starfish presents a 
dilemma to managers. While a third outbreak is 
currently developing in the Cairns to Cooktown 
region, the need for w idespread management 
action is lmcertain due to ongoing uncertainty 
regarding the role of human impacts as causal 
agents. Finally, there are some categories for 
which the trends are not encouraging and 
management action is req uired. They include 
dugongs south of Cooktown, at least three 
species of marine turtles, and lagoonal benthos in 
particularly heavily trawled areas. Appropriate 
management action has been identified i.n each of 
these cases, and in most cases implementation 
has commenced. 
Generally, most issues of potential human impact 
on the Great Barrier Reef World Heritage Area 
have been identified, and management programs 
have been established by the Great Barrier Reef 
Marine Park Authori ty or other government 
agencies to ameliorate these impacts. Within the 
Grea t Ba rrier Reef Marine Park Authority, specia l 
programs exist to deal with Fisheries, Tourism, 
Shipping, Water Quality and Coasta l 
Development, Indigenous Issues, and Threatened 
Species. 
Although this report indicates numerous areas 
where further work is still required, it also 
demonstrates the breadth and depth of 
management commitnlent to the Great Barrier 
Reef World Heritage Area undertaken by the 
Commonwealth and Queensland Governments. 
In the context of other Worl d Heritage Areas and 
o ther major coral reef systems, the Great Barrier 
Reef World Heritage Area compares very 
favourably in terms of genera l cond ition and 
management response. 
The summary on the next two pages provides an 
indication of the current status of the va ri ous 
environmental attributes. 
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Summary of major environmental attributes on the Great Barrier Reef 
Attribute 
Mangroves 
Seagrasses 
Macroalgae 
Corals 
Crown-of-thorns 
Starfish 
Fishes 
State 
• status fairly well known 
• limited trend data but no 
obvious adverse trends 
• status well known 
• some medium-term trend 
data available 
• no obvious adverse trends 
• status fairly well known 
• no information on trends 
• StatuS fairly well known 
• some information on trends 
• no obvious adverse trends 
• status poorly known 
• no information on trends 
• anecdotal reports of 
increased abundance due to 
human impacts 
• status fairly well known 
• no evidence of any major 
declines directly attributed 
to human impacts 
• some recent disturbances 
from crown-of-thorns 
starfish and bleaching 
• StatuS fairly well known 
• current outbreak in northern 
Great Barrier Reef 
• cause of outbreaks uncertain 
• status of commercial species 
and common reef fishes 
fairly well known 
• no evidence of any major 
declines caused by human 
activities 
Pressure 
• adjacent land use and 
associated nutrient and 
sediment run-off during 
flood events 
• loss of freshwater wetlands 
• principal pressure is 
dearing for coastal 
development 
• historical impacts from 
plant intoductions and 
grazing, some ongoing 
• some potential pressures 
from coastal run-off and 
trawling, but few major 
impacts documented 
• potential impacts on 
nearshore algae from 
increased nutrients in 
run-off 
• potential pressure on 
inshore corals from 
increased sediments and 
nutrients in run-off, but no 
major impacts documented 
• role of human activities in 
causing outbreaks is 
uncertain 
• commercial, recreational 
and indigenous fishers 
• heavy fishing pressure in 
some areas 
Response 
direct inputs of pollutants 
prohibited or strictly 
regulated 
collaborative arrangements 
with State Government 
agencies being developed to 
reduce indirect inputs 
through run-off 
comprehensive research and 
monitoring programs in place 
mangroves protected by 
legislation from damage and 
removal 
further work on cumulative 
impacts needed 
plants on most islands 
protected from direct damage 
or removal 
ongoing monitoring needed 
trawling prohibited by Marine 
Park zoning plans in nearly 
half of mapped seagrass area 
trawling prohibited in 
additional areas by coastal 
strip closures 
offshore beds less protected 
but impacts not documented 
statUS information being 
collected 
management needs uncertain 
trend monitoring needed 
comprehensive research and 
monitoring programs in place 
most major direct pressures 
regulated 
or 
prohibited 
comprehensive research and 
monitoring programs in place 
control measure developed 
for significant sites 
need for further action not 
clear given uncertainty over 
causal factors 
comprehensive research and 
monitoring programs in place 
variety of management 
measures to restrict and 
regulate fish ing effort 
Attribute 
Marine Turtles 
Sea Snakes 
Dugongs 
Whales and 
Dolphins 
Inte,...reefal 
and Lagoonal 
Benthos 
• status fairly well known 
• trends known for some sites 
where some species have 
declined 
• statuS well known fo r two 
species 
• significant decline for one 
species, indications of decline 
for twO others and no 
indication of decline fo r a 
fourth 
• no information on status of 
two other species, but both 
rarely seen 
• status information needed 
• status and trends fairly well 
known 
• decline in southern Great 
Barrier Reef population 
• status and trends for 
humpback whale fairly well 
known 
• no information on other 
whales or dolphins, but 
inshore species possibly in 
decline 
• status poorly known 
• likely substantial impacts 
in areas of high intensity 
trawling 
• human disturbance from 
visitation 
• habitat loss and deterioration 
• bycatch in trawl and shark 
nets 
• hunting, both locally and 
overseas 
• predation of eggs and young 
by feral animals 
• habitat removal and 
disturbance 
• bycatch in trawl nets 
• bycatch in mesh and shark 
nets 
• boat strike 
• indigenous hunting 
• whale watching of baleen 
whales, particularly humpback 
and dwarf minke 
• inshore dolphins caught as 
bycatch in mesh nets 
• trawling 
• nearshore communities 
potentiaJly affected by 
increased sediments and 
nutrients in run-off 
some sensitive nesting sites 
closed to visitors 
research and monitoring 
programs in place at some 
sites 
more information needed on 
status for many areas 
need for further action 
uncertain due to lack of 
trend data 
important nesting sites 
protected 
efforts under way to reduce 
bycatch in trawls 
need for international 
agreement to protect turtles 
ongoing ::'- -.., 
monitoring 
management requirements 
uncertain 
processing of sea snake skins 
no longer allowed 
Dugong Protection Areas 
established 
voluntary cessation of 
traditional hunting by most 
indigenous communities 
south of Cooktown 
traditional hunting south of 
Cooktown no longer 
permitted 
comprehensive research and 
monitoring programs in place 
whale-watching guidelines 
developed 
monitoring and protection 
measures for inshore dolphins 
needed 
some progress towards 
understanding responses and 
recovery 
trawling prohibited by Marine 
Park zoning plans in over half 
of inter-reefal area and about 
10% of lagoonal area 
management plans being 
developed which aim to 
reduce fishing effort 
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Introduction 
THE GREAT BARRIER REEF 
WORLD HERITAGE AREA 
The Great Barrier Reef World Heritage Area is 
the largest of the world's 552 World Heritage 
Areas, covering 347 800 km' and stretching for 
over 2000 km along the north-eastern coast of 
Australia. It is larger than the states of Victoria 
and Tasmania combined . 
For many people, the Great Barrier Reef 
constitutes a complex maze of coral reefs. While 
the World Heritage Area does indeed contain 
over 2800 coral reefs, these reefs accOlmt for only 
about 6% of the Great Barrier Reef World 
Heritage Area. The other main geographical 
components of the World Heritage Area are the 
continental slope (36%), the inter-reefal areas 
(25%) and the Great Barrier Reef lagoon (33%). 
Whilst most reefs occur in the reefal region, 
approximately 6% of the total area of coral reefs 
occurs within the Grea t Barrier Reef lagoon 
(mainly fringing reefs or small patch reefs). This 
report focuses almost exclusively on the reefal 
(including reefs and inter-reefal areas) and 
lagoonal portions of the Great Barrier Reef World 
Heritage Area. Although almost nothing is 
known of the biology or ecology of the 
continental slope area, at this time there is 
comparatively little direct human use of the area 
and probably very few direct human impacts. 
Of the more than 2800 catalogued reefs in the 
Great Barrier Reef World Heritage Area 
approximately 20% are submerged reefs or 
shoals, while about 26% are fringing reefs around 
continental islands or along the mainland coast. 
The remaining reefs are typical shelf reef 
platforms of various shapes and sizes. The shelf 
on which these reefs lie, varies in width from 
over 200 krn south of Mackay to less than 50 km 
along much of the north coast from Cairns to 
Cape Weymouth. Water depths in the lagoonal 
area are typically 20-30 m, increasing to 40-60 m 
between reefs on the outer shelf. 
The climate of the Great Barrier Reef World 
Heritage Area is influenced by monsoonal wind 
and rainfall patterns. Strong south-easterly 
winds dominate during the dry winter months, 
while weaker variable winds are more likely 
during the summer wet season when most of the 
armual rainfall occurs. This seasonality is more 
pronounced in the central and northern thirds of 
the reef. Air and sea temperatures also show 
considerable seasonal variation, although this 
seasonal variation is reduced in the northern and 
offshore regions. Mean sea temperatures on 
offshore reefs vary between about 23°C in 
July-August and 28°C Ul January-February 
while inshore areas generally experience a higher 
seasonal range (21°-30°C). 
Ocean currents and tides are important physical 
processes which can profoundly affect the 
distribution and status of organisms m the World 
Heritage Area. At a regional sca le, the two most 
important currents influencmg the Great Barrier 
Reef are derived from a bifurcation of the 
westward flowmg South Equatorial Current in 
the Coral Sea at about 14° south. The northern 
arm of this bifurcation is called the Hiri Current 
and the southern arm is the East Australian 
Current. Variations m the location of the 
bifurcation can have a profound influence on 
current directions along and over the shelf with 
northward shelf-edge currents occasionally 
occurrmg as far south as Myrmidon Reef off 
Townsville. Fluctuations in the intensity of these 
shelf-edge currents are also important as they 
can mduce upwelling of deep nutrient-rich water 
onto the shelf and around the reefs. The East 
Australian Current appears to have an influence 
across the shelf inducing net southerly flows in 
the central lagoon. However, this can be 
substantially modified or even reversed during 
periods of high winds, especially m shallow 
coastal areas during the south-east trade winds, 
when northward flows are quite common. 
Within the reef matrix, current flows are much 
more complex as a result of the interaction of 
tides, currents and reef shape. In areas where 
reefs are closely spaced together, there is a 
significant blocking effect which isolates lagoonal 
water from the shelf-edge flows. In general, 
water exchange between the lagoonal and reefal 
regions is restricted, although coastal headlands 
can create cross-shelf flows in some areas. Tides 
within the Great Barrier Reef World Heritage 
Area superimpose a 12-hourly oscillatory flow 
on top of these currents. This oscillation is 
oriented primarily m a cross-shelf direction in 
most areas and is strongest in areas of highest 
tidal amplitude near Broad Sound. 
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The marine elements of the Great Barrier Reef World Heritage Area can be divided into three major biophysical 
environments: the lagoon, the reefal area and the continental slope. 
" 
l agoon 
The Great Barrier Reef was first provided with 
comprehensive protection in 1975 tlu-ough the 
passage of the Great Barrier Reef Marine Park 
Act. This Act established the Great Barrier Reef 
Region, w ithin which sections of the Great 
Barrier Reef Ma rine Park could be declared . With 
the exception of a few coasta l areas most (ove r 
98%) of the Region is now declared as Ma ri ne 
Park. The Act specifica lly prohibits dri ll ing and 
mining for minerals w ithin all areas of the 
Marine Park. 
The Great Barrie r Reef World Heritage Area was 
inscribed on the World Heri tage List in 1981 in 
recognition of its outstanding universal va lue. It 
is one o f on ly a few World Heritage Areas listed 
for a ll four World Heritage crite ria for natural 
heritage. Thus it is 1) an ou tstanding example 
representing the major s tages in the earth 's 
evol utionary history; 2) an outstanding exa mple 
representing significant ongoing ecologica l and 
biological processes; 3) an example of superl at ive 
natura l phenomena; and 4) contains important 
and s igni fica nt habitats for in s itu conservation 
of biological diversity. 
The bounda ry of the World Heri tage Area is 
nearly id entical to that of the Great Barrier Reef 
Region, with the excep tion that the Region does 
not incl ude state owned islands or internal 
waters of Queensland . Thus some parts of World 
Heritage Area (a little over 2%) are not w ithin the 
Region or declared as Marine Park. Some of 
these areas (most state islands and some coasta l 
areas) a re protected under State National Parks 
Or Marine Parks legislation. In addition, under a 
memorandum of lll1derstanding, the Great 
Barrier Reef Marine Park Authority acts as a lead 
agency for the Common wealth for matte rs 
relating to the Grea t Ba rrier Reef World Heritage 
Area. 
Reefal Area 
Lift IS REPORT 
Continental 
Slope 
The State of the Creat Barrier Reef World Heritage 
Arm 1998 represents the first ever a ttempt to 
sy nthesise information on the state o f the who le 
World Heritage Area as well as human pressures 
on the environment and management respo nses 
to those pressures. 
State of the environment reporting is an 
im portant pa rt of environmental managemen t. 
Although there have been a number of long-
standing and quite comprehensive scientific 
mon.itoring and assessment programs on the 
Great Barrier Reef, the results of many o f these 
programs have never been summarised in a 
management context, and no overa ll summ ary of 
all of these programs has ever been attempted. 
The State of tile Creat Barrier Reef World Heritage 
Area 1998 is the firs t s tep in filling that gap. 
In this report, emphaSiS is p laced o n 
summarising information from long-term, large-
scale monitoring and resea rch programs, 
including physical, chemical, biological and 
socioeconomic iniormation. The impli cations of 
this in formation for management of the World 
Heritage Area are also discussed. 
Tilis report is intended to provide managers, 
policy makers and Reef stakeho lders with an 
informative and readable summary of the status 
o f the World Heritage Area. It a lso fulfil s the 
obligations of the Great Barrier Reef Marine Park 
Au tho rity to report to the World Heritage 
Comm ittee of the United Nations Educational 
Scientific and Cultural Organisation (UNESCO). 
This report is divided into two major sections: 
Enviro /'ll/1 C1ltal Status and Management Status. 
Ellviromn el1 tal Status examines individu al 
environmental attributes of the Wo rld Heritage 
7 
Area. Each attribute is considered under three 
headings. State describes what is known about 
the state of the environmental attribute. This 
includes information on long-term trends, where 
they are known. Press li re describes the pressures 
placed on the natural environment by human 
activities. Response describes management 
responses to minimise or remove those human 
pressures. This includes both a description of 
existing management responses and discussion 
of possible future ones. 
Managelllent Statlls examines individual issues of 
significance to management. In some w ays this 
leads to overlap with the Response secti ons under 
Environmental Sta tus . However, because some 
management issues (such as Monitoring, Tourism 
and Fisheries) span many different en vironmental 
attributes, they warrant their own synthesised 
section. The first step in the production of this 
report was in November 1995 when the State of 
the Grea t Barrier Reef World Heritage Area 
Workshop was held. Researchers from a wide 
variety of fields presented summaries of 
information about environnlental s tatus and 
commented on their management Significance. 
Managers also presented papers at the Workshop 
to summarise information about management 
acti vities. Papers from this workshop were 
p ublished in the State of the Great Barrier Reef 
World Heritage Area Work5llOp proceedings and 
formed the main source of material from which 
this report was produced . In order to ensure that 
the information in this report is up to date, 
additional material published since the 
Workshop has also been incorporated . In 
particular, the Great Barrier Reef Conference on 
Science, Use and Management held in 1996, and 
the Lucas et al. report from 1998 on the 
Outstanding Universal Value of the Great Barrier 
Reef World Heritage Area have been used as 
important sources of recent information. All 
published source material used in the production 
of this report is listed in the Bibliography the 
intent is to provide easy access to more detailed 
and technical information than is contained in 
this report. 
In order to further ensure the accuracy and 
currency of information in this report, an 
extensive review process was carried out. 
Initially, scientific experts reviewed each section 
of Environmental Status and the report was 
edited to incorporate their comments. Then 
stakeholder groups were invited to review the 
text and their comments were used to further 
improve the report. While further improvements 
and additions identified by some reviewers are 
planned for future reports, the input from all 
reviews greatly improved the quality of this 
document. 
In producing this report, it was not intend ed to 
summarise or identify everything that is known 
about the World Heritage Area and its 
inhabitants. The focus has been on the status of 
the major en vironmental attributes, rather than 
p roducing a trea tise on everything that is known 
about the ecology of the area. As a consequence, 
some high quality scientifi c research has not been 
directly cited in this report, either beca use it does 
not contain status information, or beca use it is 
summarised in a review paper w hich is ci ted . 
More detailed information can be found in the 
publica tions listed in the Bibliography. These 
publications were the sources for almost all of 
the information contained 
in the report. Only small 
amounts of unpublished 
inforrnation are included, 
typica Ll y very recent 
informati on that was 
supplied during the 
review process. 
In genera l, this report 
focuses on habitats and 
species that are affected by 
human activities. From a 
management perspective, 
it is those en vironmental 
attributes which are 
subject to human 
pressures that require 
attention ru1d action. As 
The Great Barrier Reef World Heritage Area contains over 2800 coral reefs . 
The Great Barrier Reef World Heritage Area is almost 2000 km long and stretches along 
the north-east coast of Austral ia. 
an exa mple, the section on fishes concentrates on 
species or groups of fishes that are exploited by 
humans, thereby focusing attention on a small 
fra ction of the total fish biodiversi ty of the Great 
Ba rrier Reef World Heritage Area. In contrast, the 
section on marine turtles deals with all species of 
turtles found in the World Heritage Area because 
all are subject to human pressures. Some large 
and ecologically inlportant groups of animals a re 
not mentioned at all because there is only limited 
information on the ir status and they are not 
subject to direct, significant human pressure. 
Examp les of such groups are sponges and sea 
squirts. 
@ T URE DIRECTIONS 
This report represents the firs t ever attempt to 
bring together information on biological status, 
human activities and management measures for 
the entire Great Barrier Reef World Heritage 
Area. While the Authority believes that the State 
of the Great Barrier Reef World Heritage Area 1998 
represents an important step forward in our 
understanding of the Great Barrier Reef and the 
issues aflecting it, we are already aware of 
shortcomings in this report. Some environmental 
attributes are not adequa tely dealt with. Three 
examples are island plants and animals, 
crustaceans (such as mud and sand crabs) and 
sharks. Each of these environmental attributes is 
subject to significant Illunan pressure and 
wa rrants further attention in updates to this 
report. In terms of human pressures on the 
World Heritage Area, we have not adeq uately 
dealt with sea dumping of dredge material or 
ports. Some ports cover areas that overlap with 
the World Heritage Area. 
In the short term, these shortcomin gs will be 
addressed through the production of regu lar 
updates to the report. TI,ese updates will both fill 
gaps in the existing report and provide more up-
to-date information as it becomes aVailable. ill 
five yea rs' time the second edition of the report 
wi ll be published: State of the Great Barrier Reef 
World Heritage Area 2003. 
Before the production of the next report, the 
Great Barrier Reef Marine Park Authority will 
develop the concept of 'environmental status and 
performance indicators' for the Great Barrier 
Reef World Heritage Area. The indicators will 
iJlciude env irorunental paranleters and measures 
of human use developed specifically to provide 
information to help improve management. The 
prime function of these indicators will be to 
allow informed judgement of the success or 
otherw ise of management strategies in 
minimising the impacts of human pressures on 
the state of the environment. Unsuccessful 
management strategies can then be im proved 
and successful ones can be identified and 
repeated. 
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Determinants of Water Quality 
A limited number of processes affect wa ter 
quality in the Great Barrier Reef system by 
introducing substances which alter the system. 
These include rainfall, terrestrial run-off, Coral 
Sea upwelling, Coral Sea surface water exchange, 
nitrogen fixation and internal recycling. In the 
central Great Barrier Reef, where sufficient 
information is available to make quantitative 
estimates, terres trial run-off of nutrients provides 
approximately 46% and 59 % of the 'new' 
nitrogen and phosphorus inputs respectively to 
shelf waters from external sources. Terrestrial 
nutrient inputs enter a shallow nearshore area 
comprising a small percentage (less than 10%) of 
total shelf area and water volume. This area 
sup ports coral assemblages and extensive 
seagrass meadows as diverse as reefs in clear-
water offshore habitats. 
Nitrogen fixation is an important source of 
nitrogen to the nutrient budget of the Great 
Barrier Reef system. Planktonic cyanobacteria, in 
particular Trichodesmilllll spp., are present in large 
quantities throughout the year and may provide 
50% of the new nitrogen input to the central 
shelf. However, as both Trichodesmium biomass 
and fixation rates are not well quantified the 
budget estimates are subject to a high degree of 
uncertainty. Benthic cyanobacteria, particularly 
in reefal areas, also contribute Significant 
nitrogen fixation inputs to the system. This 
contribution has been estimated to be 
approximately 5% of the new nitrogen input. 
Overall, however, Great Barrier Reef ecosystems 
derive most of their nutrient supply from 
internal recycling processes. 
River Discharge 
The coastal region adjoining the World Heritage 
Area is divided into a diverse range of wet and 
dry tropical catchments (the total area henceforth 
designated the Great Barrier Reef catchment). 
Most are small (less than 10 000 km'), but two, 
the Burdekin (l33 000 km' ) and Fitzroy 
(143 000 km') rivers are among the largest along 
Australia's eastern coast. Flows of water in all 
catchments bordering the World Heritage Area 
are highly variable, both between and w i thin 
years. Discharge is domina ted by large fl ood 
events associated with tropical cyclones and 
monsoonal rainfall. While the Burdekin and 
Fitzroy rivers have the greatest average fl ows 
(with their large dry catchments), significant 
flood events only occur episodically at intervals 
ranging between several years and a decade. An 
average of 60 km' of water is discharged yearly 
from the Great Barrier Reef catchment. Area-
specific erosion is higher in the 'wet' catchments 
of the central Great Barrier Reef (1&-18° south), 
but overall sediment and nutrient inputs are 
dominated by the large dry catchments as a 
consequence of larger average areas and water 
flows. 
The principal sources of sediment and nutrients 
from the coastal catchments have been 
quantified. It is estimated that 23 000 000 tonnes 
of sediment, 77 000 tonnes of nitrogen and 
11 000 tonnes of phosphorus are exported to the 
inshore coastal waters of the Great Barrier Reef. 
Sediment and nutrient delivery to Great Barrier 
Reef wa ters from terrestrial discharge has 
increased by four times in the l30 years since 
European settlement of the adjacent coast. 
Sediment Resuspension 
The south-easterly trade wind regime, which 
predominates for much of the year throughout 
the Great Barrier Reef, is capable of resuspending 
large masses of sediments in the shallow water 
of the inner shelf. Suspended sediment 
concentrations of up to 50 mg / L in the upper 
water column and 200 mg / L near the bottom are 
common in areas such as Cleveland and Halifax 
bays under these conditions. N utrient release 
from suspended sediments in these events 
stimulates phytoplankton growth in the 
following days when chlorophyll concentrations 
may reach 1.5 J.lg/L compared to background 
concentrations of 0.4 J.lg/L. The release of 
nutrients from the sediments and from the water 
between grains of sediment contributes 
significant nutrient inputs in inshore waters. 
Sediment resuspension and the coastal 
northward current flow are the principal 
mechanism for the northward and shoreward 
transport of sediment along the Great Barrier 
Reef. In cyclonic wind conditions very large 
masses of sediment are resuspended and moved. 
The nutrients released following these events 
stimulate phytoplankton blooms in shelf waters 
with chlorophyll concentrations reaching 
18 J.lg/L. 
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Chlorophyll and Nutrient Status 
Rivers 
Rivers entering the Great Barrier Reef carry their 
highest concentrations of dissolved and 
suspended materials during monsoon flood flow. 
As this is also the period of peak discharge, 
almost the complete load of materials entering 
Great Barrier Reef waters occurs during these 
short periods. Concentrations of suspended 
sediments reach 7000 mg/L in the Burdekin 
River and 1500 mg/L in the wet tropics rivers in 
peak discharge compared to values of 10 mg/L 
in non-flood cond itions. Nutrient species also 
reach concentrations from two to ten times their 
non-flood values at such times. Concentra tions at 
these times far exceed Australian and New 
Zealand Environment and Conservation Council 
guidelines for ecosystem health for some 
parameters while non-flood values are normally 
well within the guidelines. 
Evidence for the changes in concentration of 
suspended sediment and nutrients caused by 
catchment development can be seen when rivers 
with varying levels and types of catchment land 
use are compared . The Jardine River which flows 
into the far northern Great Barrier Reef, is almost 
completely undeveloped and concentrations of 
dissolved inorganic nitrogen in wet season flow 
conditions are considerably smaller than the 
concentrations in rivers with catdunents with 
substantial development for grazing (e.g. the 
Burdekin) or sugarcane cultiva tion (e.g. the 
Johnstone and Tully). 
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For ten of the catchments adjacent to the Great Barrier 
Reef World Heritage Area the amount of disso lved 
inorganic nit rogen that is discharged through rivers during 
the wet season depends on the percentage of the 
catchment that is in pristine condit ion. 
Great Barrier Reef waters in non-flood 
conditions 
Away from discrete sources of nutrients and 
sediments such as river mouths and sewage 
outfalls, patches of water wi th high 
concentrations of sediments, nutrients and 
chlorophyll appear to be rare and ephemeral. 
After major events such as cyclones and floods, 
elevated nutrient concentra tions usually 
disappear within a few weeks. 
Latitudinal trends 
Most nutrient species show significant variations 
with lati tude. Minimum concentrations of almost 
all measured constituents are observed in far 
northern Great Barrier Reef waters. Maximum 
concentrations of a number of nutrient species 
are found in the Torres Strai t area, the central 
Grea t Barrier Reef, or both. 
Cross-shelf trends 
Most species also show cross-shelf gradients. In 
the Cairns and lnnisfail areas, cross-shelf 
gradients in most water column characteristics 
are strongly evident. Particulate species have 
rugher concentrations in nearshore areas and 
cross-shelf concentration differences are of the 
order of threefold. These cross-shelf patterns 
indicate that in the absence of local river run-off, 
the very low dissolved nutrient conditions which 
prevail in mid-shelf and lagoonal waters of the 
Grea t Barrier Reef are also characteristic of 
shallow nearshore waters. 
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Water qual ity parameters change with cross-she lf 
pos it ion. Increasing water depth ind icates 
increasing distance from the coast. 
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Seasonal and temporal trends 
A number of parameters (salinity, nitrite, 
particulate nitrogen, dissolved organic 
phosphorus and chlorophyll) show seasonal 
differences in concentrations. Most of the 
observed seasonal and cross-shelf variability in 
nutrient and suspended matter concentrations is 
likely due to short-lived event processes 
(upwelling, winds, resuspension) which largely 
affect local or regional nutrient distributions. 
Time series of water quality parameters in the 
well-sampled Cairns sector between 1989 and 
1994 are characterised by distinct temporal 
variability, but lack an overall temporal trend. 
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Time series of water quality parameters measured in the 
area around Cairns show distinct temporal variab ility, 
but no overa ll trend. 
Speciation trends 
Phosphorus and nitrogen exhibit different 
speciation patterns in coastal and offshore waters 
of the Great Barrier Reef. Overall, most (60-70%) 
of the fixed nitrogen in the water column is in 
the form of dissolved organic nitrogen (DON), 
the composition and activity of which is largely 
unresolved. Particulate nitrogen (PN) comprises 
much of the remaining water column nitrogen. In 
contrast, particulate phosphorus (PP) is the 
dominant form of phosphorus in nearshore 
waters. Offshore, phosphate, dissolved organic 
phosphorus (DOP) and particulate phosphorus 
are present in roughly equal amounts. Slight 
nearshore declines in dissolved phosphorus 
concentrations in nearshore samples suggest that 
either nearshore sediments are a sink for 
phosphorus, or more likely, that soluble 
phosphorus is transformed to particulate form 
and exported away from the coast. 
Great Barrier Reef waters in flood and cyclone 
conditions 
Burdekin River plumes in the flood events of 
1980 and 1981 were detected by lowered salinity 
from the mouth of the river north to Cairns and 
40 km across the continental shelf. In the plume 
associated with cyclone Joy (1991) salinity 
dropped to 22 parts per thousand 25 km east of 
Magnetic Island with concurrent rises in 
chlorophyll concentrations, a change in dominant 
phytoplankton species to diatoms and the 
presence of enhanced larval fish popula tions. 
The Fitzroy River plume on a number of days 
during the cyclone Joy floods of 1991, reached 
the Ca pricorn-Bunker group of reefs 200 km 
from the mouth of the river. Salinities were 
lowered to 28 parts per thousand and some 
damage to coral appears to have occurred. For 
much of the three-week period of the major 
plume, low salinity water (down to eight parts 
per thousand) surrounded the reefs in Keppel 
Bay causing major coral mortality. 
Substantial increases in chlorophyll and 
particulate nutrient species, of the order of 20 
times, are evident during the nutrient pulses 
associated with river discharge. Resulting algal 
blooms are short-lived. In these cyclonic and 
flood plume conditions inshore reefs and 
sea grass meadows are subject to the highest 
nutrient concentrations they experience 
throughout the year. The effects on inshore 
ecosystems of these nutrient-rich pulses of river 
discharge are only partly lmderstood. 
Sediments 
Sediments discharged from rivers are deposited 
close to the coast predominantly in northward-
facing bays. Recent sediments discharged from 
the Great Barrier Reef catchment are likely to be 
elevated in nutrient content by changes in land 
use and fertiliser use in the catchment. Evidence 
of agricultural and mining use of catchments can 
be detected in offshore sediments. However, 
nearshore Great Barrier Reef sediments do not 
appear to have excessively high nutrient 
concentrations. Although sediments discharged 
in rivers from agricultural catchments are 
normally quite high in nutrients, these nutrients 
may have been lost from the sediment before 
sediment deposition oceured. 
I TABLE 2 I Minimum salinities and maximum nutrient, chlorophyll and suspended particulate matter concentrations sampled in Great Barrier Reef waters following cyclonic events 
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Winifred Feb-86 Central 
In/Offshore 
Jason Feb-a? Central 
Inshore 
Charlie Mar-BS Central 
Inshore 
Aivu Apr-89 Central 
In/Offshore 
Joy Jan-91 Southern 
Inshore 
Sadie Feb-94 Central 
l agoon 
Violet Mar-95 Central 
Lagoon 
Ethel Mar-96 Northern 
Inshore 
Justin Mar-97 Central 
Inshore 
Sid Jan-98 Central 
Inshore 
Heavy Metal Status 
Sediments 
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5.00 0.29 3.15 
1.25 0.24 7.8 
2.81 0.36 3.27 
11. 15 0.33 0.79 
4.06 1.20 2.41 
0.44 0.02 1.20 
1.3 14 
1.1 3 1.3 
7.46 0.52 17.22 
12.8 0.48 11.98 
Low levels of a range of metals have been 
detected in surface sediments in several 
Queensland ports. Elevated concentrations of 
copper which were attributed to past use of 
copper-based marine antifouling paint have also 
been found in Cairns Harbour. Elevated 
concentrations of nickel, chromium, iron and 
zinc which were associated with nickel ore 
loading berths have also been detected in the 
Port of Townsville. Sediment metal levels in 
Torres Strait and the Raine Island area during 
1992 and 1993 were low and comparable with 
concentrations found elsewhere in unpolluted 
tropical marine sediments. A recent study of 
sediments from 13 intertidal sites along the Great 
Barrier Reef coast showed highest concentrations 
of metals were generally present at sites adjacent 
to human settlement and agricultural influences. 
Metal concentrations were usually well below 
levels expected to be of environmental concern. 
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0.60 48 17.90 6.10 
0. 19 76 
1.1 3 56 2.96 0.80 56 
10.8 0.48 0.18 0:43 29 0.93 1.43 
11.2 1.58 1.98 0.85 174 20.1 1.33 36 
0.06 0.32 25 1.33 3 
0.32 0.2 110 1.6 2.5 26 
10.32 0.58 2.67 0.96 1.99 1.04 62 
2.46 0.93 2.34 220.5 4.62 3.03 
0.66 1.61 126. 1 2.52 1.345 672 
Animals and plants 
The tissues of a variety of animals and plants 
have been examined for heavy metal content. 
Corals collected in the vicinity of Townsville in 
the 1980s contained comparatively high 
concentrations of metals. Extremely high 
concentrations of arsenic have been observed in 
the tissues of various bivalves collected from 
Great Barrier Reef waters although this 
accumulation is probably a natural phenomenon. 
Trace metal concentrations in reef algae in 1980 
were low and indicative of an unpolluted 
environment. Seagrass from a recent study (1997) 
of intertidal sites along the coast showed highest 
concentrations of metals in samples from near 
human settlement and levels were correlated 
with the levels in sediments from the same si tes. 
Analysis of tissue samples from dugongs 
collected from Torres Strait and Townsville 
between 1974 and 1978 detected unusually high 
concentrations of iron and zinc in liver tissue and 
high concentrations of cadmium in kidney tissue. 
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Levels of iron, zin c, cadmium and cobalt in the 
liver and cadmium in the kidney were positively 
correlated with age of the animal. Sinlilar metal 
concentrations were reported in tissues from 
three dugongs stranded in northern Australia in 
1984 and from dugongs collected from Torres 
Strait and the Gulf of Carpentaria in 1992. Metal 
levels in some dugong tissues are lligh enough to 
have health implications for human consumers. 
Pesticide and Toxic Organic 
Contaminant Status 
Seawater 
Relatively low concentrations of pesticides (e.g. 
DDT and lindane) and their breakdown products 
were reported in air and water samples collected 
from the Coral Sea in 1981. This was in contrast 
to a later study where lindane was detected in 
relatively high concentrations in Coral Sea 
waters in 1987. 
Sediments 
A limited number of Great Barrier Reef 
sediments have been ana lysed for organochlorine 
contamina tion. Lindane was detected in 
sediments from the mouth of the Burdekin River 
in 1984 and 1985. Polyaromatic hydrocarbons 
have also been detected in Great Barrier Reef 
sediments. Highest concentrations were present 
in sediments collected from Townsville Harbour 
and were a consequence of fuel discharges and 
motor exhaust emissions to the water. 
Polyaromatic hydrocarbon concentrations in 
Gladstone Harbour sediments were also 
comparable w ith concentrations present in 
polluted marine sediments elsewhere. Low levels 
of polyaromatic hydrocarbons were found in 
sediments adjacent to boat land ing and mooring 
areas around Green and Heron islands. 
Recently (1998) DDT, DOE, lindane, diuron and 
dieldrin were detected in trace amounts in 
sediments collected from wet tropics river 
mouths. 
Plants and animals 
In 1998 diuron was detected in seagrasses at 
Cairns, Cardwell, Pallarenda and from Cleveland 
Bay. Dioxins were detected in seagrasses at all 
si tes with concentrations being similar to those 
present in the sediment. A range of PCB 
congeners were also detected in sea grass 
samples. 
Pollutant concentrations present in Great Barrier 
Reef invertebrates have only been investiga ted in 
a limited number of species. Studies in the 1970s 
found low concentrations of pesticides and 
polyaromatic hydrocarbons in a variety of reef 
biota. Average muscle tissue concentrations of 
chlorinated organics in coastal marine fish 
species collected in the vicinity of Townsville 
between 1989 and 1993 were low compared to 
samples from other urbanised centres. Further 
sampling in 1992 and 1993 of fish livers showed 
low levels of DOE and dieldrin in some samples. 
Organochlorine compounds have also been 
detected in dugong tissue samples. Compounds 
fow1d include lindane, dieldrin and 
polychlorinated dibenzo-dioxins. Polyaromatic 
hydrocarbons were not detected in any of the 
animals. It is not known whether the levels 
detected pose any threat to the health of the biota 
or the ecosystem generally. 
lliESSURE 
Pollution Sou rces on the Great 
Barrier Reef catchment 
Changes in land use 
The watersheds of rivers in north and central 
Queensland have been extensively mod ified 
since European settlement by clearing followed 
by forestry, mining, urbanisation and agricultu re. 
Clearin g of forest and woodland has continued 
throughout the last l30 years with early loss of 
rainforest areas in coastal lowlands and on the 
ranges and tablelands, loss of coastal wetland 
forest and extensive loss of open woodland. In 
the Herbert catchment Melaleuca wetlands have 
been red uced in area from 30 000 ha in pre-
European times to less than 5000 ha in 1996 
while in the lower Johnstone catchment a 78% 
loss occurred between 1951 and 1992. In the 
Fitzroy catchment, during the brigalow (Acacia 
harpophylla) woodland clearance schemes (1950 to 
1975) approximately 4 000 000 ha of brigalow 
woodland were cleared for conversion to 
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grasslands for beef ca ttle grazing. Forest and 
woodland clearance in Queensland has been 
quantified from satellite imagery. 
Hmnan population densities in north 
Queensland are low and concentrated along the 
coastline. Only five cities have populations 
exceeding 40 000. Population numbers are 
increasing steadily with an estimated total Great 
Barrier Reef catchment population of 1 200 000 in 
1995. Grazing of cattle for beef production is the 
largest single land use (77%) in the catchment 
with cropping, mainly of sugarcane (3%), and 
urban / residential development (3%) 
considerably smaller in areal extent. Other 
significant land uses include mining (coal and 
metalliferous) and cotton cropping. 
Beef cattle numbers are approximately 4 500 000 
with the highest nmnbers in the Fitzroy 
catchment. The sugarcane cultivation area has 
increased steadily over the last 100 years with a 
total of 390 000 ha reached by 1997. The 
cultivation area is located near the coast in many 
of the lowland areas of catchments. Fertiliser use 
is closely linked to sugarcane cultivation as the 
largest crop on the Great Barrier Reef catchment. 
With both continuously increasing cultivation 
area and increasing rates of application, total 
application has increased rapidly since 1950. 
Other industries with significant expanding land 
use (and fertiliser use) are cotton (mostly in the 
Fitzroy catchment) and horticulture (in many 
catchments), particularly bananas. 
Sediment and nutrient discharge 
Estimates of total river discharges of sediment 
and nutrients (nitrogen and phosphorus) from 
the Great Barrier Reef catchment have been 
derived from models relating erosion and 
regional land-use patterns. The importance of the 
large 'dry' catchments where cattle grazing is the 
dominant land use is evident. Overall, 66 % of 
the estimated nutrient and sediment flux is 
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The amOUnt of nitrogen applied to the Great Barrier Reef 
catchment in the form of ferti liser has increased marked ly 
since 19 10. 
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T he human population living on the Great Barrier Reef 
catchment has increased steadi ly since t 9 1 
Change in Total Area 
of Sugarcane Harvested 
in Queensland 
Year 
Sugarcane production in Queensland has increased 
since 1870. 
estimated to come from grazing lands, with 8% 
from cropping lands and 26% from 'pristine' 
areas. Overall, the total nm-off flux of sediment 
is estimated to be four times that prior to 
European settlement. 
Sugarcane and banana farming cause high losses 
of nitrogen from fertilised fields. At regional 
scales, nitrogen losses from fer tilised 
canegrowing sub-catchments are detectable in 
river systems during major flood events. While 
there are relatively little data a t present on area-
and catchment-specific losses of sediment and 
nutrients from grazing lands the limited data 
clearly show that run-off and soil erosion are 
strongly correlated with vegetation cover. This is 
significant as extensive removal of grass and 
vegetation cover occurs in grazing lands during 
extended drought periods. Recent siltation of 
estuaries provides circumstantial evidence for 
increased sediment removal from catchments. 
Freshwater discharge 
In many overseas catchments loss of forest cover, 
reduction in vegetation cover, hardened surfaces 
in urban and transport systems and drainage 
schemes have been shown to produce higher 
rates of water run-off. Downstream effects of this 
include larger floods and greater volumes of 
discharge as well as a faster, more concentrated 
discharge pattern. Offshore ecosystems are likely 
to experience more intense low salinity events 
than from natural catchment cond itions. 
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Low salinity events from cyclonic rainfall floods 
ca use coral reef bleaching and mortality. Massive 
rainfall and flooding events in 1918 caused coral 
mortality in the Mackay to Bowen region. More 
recently, the January 1991 Fitzroy River fl ood 
ca used almost complete mortality in the upper 
layers of the Keppel Island reefs. Other recent 
(1994) coral bleaching and mortality at Pandora 
Reef and throughout the inner Great Barrier Reef 
(1998) may also have been enhanced by low 
salinity events but simultaneous high 
temperatures and high turbidities make it 
difficult to attribute the principal cause. 
While it is likely that Grea t Barrier Reef 
catchments, in their modified condition, now 
produce larger and more intense water discharge 
no estimates or evidence for this have been 
produced. The presence of darns on many Great 
Barrier Reef rivers may also act to moderate 
fl ows during periods of small to moderate flow. 
An estimated 13% (8 km') of the average annual 
discharge from the Great Barrier Reef catchment 
(60 km') is potentially able to be captured in 
existing reservoirs. 
Pesticides and other toxic organics 
The principal use of pesticides on the Great 
Barrier Reef catchment is in agriculture, with 
minor use for urban termite control and public 
health mosquito control. In the sugar industry 
the types and quantities of pesticides in present 
use have been documented showing the 
insecticide chlorpyriphos and the herbicides 
atrazine, diuron, 2,4-0, glyphosate and ametryn 
in common use. The organochlorine pesticides 
aldrin, lindane, DDT, dieldrin and heptachlor 
were also in common use for sugarcane 
cultivation and other crops in the past but use 
has been discontinued for many years. In the 
cotton industry the organochlorine endosulfan is 
still in wide use. Dioxins (a type of 
organochlorine compound) are formed when 
chlorine-containing organic materials are burnt. 
It has been shown that the burning of sugarcane 
trash can produce dioxins. How ever, dioxins 
may have a large variety of sources and 
attribution of dioxins found in biota to particular 
sources is difficult. 
Pesticide residues are commonly detected in 
stream waters, sediment and biota after rainfall 
events and it is expected that some of these 
residues will be exported from rivers to the Great 
Barrier Reef. Significant levels of endosulfan and 
atrazine have been found in the Fitzroy River 
and low levels of 2,4-0, atrazine and 2,4,5-T in 
the Johnstone River. 
Heavy metals 
Mining, metal refining and manufacturing, 
agriculture and other industrial processes all 
have the potential to release increased levels of 
the toxic heavy metals (primarily lead, zinc, 
copper, cadmium, mercury, nickel, chromium, 
arsenic and selenium) into the Great Barrier Reef 
catchment and hence on to the Grea t Barrier 
Reef. Little evidence of elevated metal levels 
from present-day mining exists in rivers or the 
Great Barrier Reef. Eleva ted copper levels, 
present in Fly River water, from waste from the 
Ok Tedi gold and copper mine in Papua New 
Guinea have not been de tected in water, biota 
and sediments of the northern Great Barrier Reef. 
Evidence for elevated metal levels from past 
mining activity has been fDlmd off the Burdekin 
River. Significantly elevated mercury levels (up 
to 20 J.Ig/kg) were found in sediment cores and 
this has been linked to the use of mercury in gold 
recovery d uring the heyd ay of gold mining in 
Charters Towers (1870-1890). 
Acid sulphate soil run-off 
Acid sulphate soils can be fo und along the 
complete Great Barrier Reef coast. While some 
well-known areas, such as east of Trinity Inlet, 
are recognized as problem areas few major 
instances of acid sulphate run-off and 
subsequent fish kills or ' red spot' disease in fish 
ha ve been documented . In recent years 
development of low-lying coastal lands for 
sugarcane cultivation (e.g. the Tully- Murray 
floodplain), tourism development (e.g. Point 
Hinchinbrook at Oyster Point) and ponded 
pasture for beef cattle production (e.g. coastal 
areas north of Rockhampton) have raised 
concerns of acid sulphate soil problems. Little 
data are available on existing problems but 
increasing incidence of 'red spot' disease is beu1g 
reported . 
Litter 
Stormwater discharge, particularly from urban 
areas, ca rries quantities of litter into the Grea t 
Barrier Reef. Surveys of litter on Great Barrier 
Reef islands have shown that much of the 
material is ship-sourced but a significant 
proportion may come from terrestrial sources. As 
well as aesthetic concerns litter may be 
implicated in the entanglement of marine 
anin1als and may also cause ingestion problems 
for birds and turtles. 
Extent of terrestrial run-off 
River water entering the Grea t Barrier Reef 
normally flows northward and is held near the 
coast by a combination of fa ctors including wind 
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forces and the physical structure of the coast. 
Direct effects of sediment and wa ter derived 
from river run-off on Great Barrier Reef 
ecosystems are thus largely concentrated near the 
coast. Coring studies in river estuaries and 
mapping of sediments on the continental shelf 
uldica te that most of the sed iment transported by 
river systems is deposited within 10 km of the 
coast. Northward facing embayments, in 
particular, trap large amounts of sediment and 
these s ites reveal changes in inputs consistent 
with historica l land-use patterns in the adjoinlllg 
catchments. In particular, mercury from historic 
gold mining ac tivity and recent use of fun gicides 
containing mercury in sugarcane cuitiva tjon can 
be detected. Similarly cadmium, an impurity in 
superphosphate fertiliser, has a lso been detected. 
Only small amow1ts of terrestrial sediments 
appea r to reach the outer-shelf reefs, primaril y 
during major cyclonic floods when river plumes 
can cover extensive areas of the shelf. Mid- and 
outer-shelf reef sed iments contain very low 
proportions of terrestrially derived sediments. 
Following major fl ooding in the Fitzroy River 
catchment in 1991 low salini ty plume wa ter was 
observed offshore for a period of three weeks. 
Low sa linity wa ter (down to eight parts per 
thousa nd) ca used significant coral mortality to 
the frin ging cora l reefs arowld the Keppel 
Island s. In the Capricorn- Bwlker group of reefs, 
more than 200 km from the mouth of the ri ver, 
sa linities as low as 28 parts per thousand were 
recorded and some damage to corals was 
observed. WUlds appea red to be a major factor 
ulfiuencing the movement of the plume on the 
shelf. Plumes from rivers on the wet tropics coast 
are normally held near the coast by south-east 
winds (e.g. in cyclone Violet in 1995) but may 
reach mid- and outer-shelf reefs in low wind 
conditions (e.g. in cyclone Sadie in 1994). 
Potential Effects of Pollutant Run-off 
Clear long-term and regional-scale effects on 
Great Barrier Reef ecosystems from accelerated 
rWl-off of sediment and nutrients have proven 
difficult to detect. Three significant problems are 
1) the frequent natural disturbance of Great 
Barrier Reef coasta l ecosystems by cyclones and 
floods, 2) the relatively short term of careful 
observa tion (ca . 15 years) relati ve to the natural 
disturbance frequency, and 3) the lack of 
unambiguous pristine controls fo r comparison. 
Many of the major changes Ul land use and 
modification occurred before monitoring of 
coastal and reefal ecosystems was initiated. 
Seagrass and corals living along the coast, have 
recruited, grown and evolved in the presence of 
natural freshwater, terrestrial nutrient and 
sed iment mputs. The ability of individual corals 
to deal with this is recognised but varies between 
species. Extended periods of freshwater 
inW1dation can damage reefs and kill corals. 
Similarly large areas of seagrass in Hervey Bay 
were killed by flood plumes from the Mary River 
and Koolan Creek in 1992. Over longer periods, 
hjgh sediment and nutrient loads are also known 
to degrade coasta l ecosystems. 
Coral reefs 
Increased nutrient supply can enhance the 
grow th of turf algae and macroa lgae. This effect 
has been demonstrated in numerous coral reef 
systems world wide particularly in Kaneohe Bay, 
Hawaii. Perhaps less dramatic, but nonetheless 
clear, demonstrations of links between sediment, 
sewage and nutdent inputs and changes to reef 
systems have been recorded at other sites. In 
addition the enhancment of phytoplankton 
growth from increased nutrient supply leads to 
increased filter feeder (e.g. tubeworms, sponges, 
biva lves) growth. Macroalgae may overgrow 
coral, both competulg for space and shading the 
colonies. Filter feeders compete with coral for 
space and many are eroding organisms which 
bioerode the reef structure. Neither macroalgae 
nor most filter feeders add to reef consolidation 
through calcification. Excessive phosphorus 
concentrations weaken the cora l skeleton by 
making it grow w ith a less dense structure and 
making the colony more susceptible to damage 
from storn1 action. A genera l red uction in 
calcification of the reef system also occurs. 
Suspended and resuspended sed iments can bury 
hard corals, increase turbidity, reducing the 
depth to which essential light can penetrate, and 
alter the ecology and nutrient dynamics of reef 
surfaces. 
Systematic monitoring of reef benthos 
throughout the Great Barrier Reef shows no 
general patterns of degradation but the record is 
short - less than ten years. Historical 
photographs of reefs (generally reef-flats exposed 
at low tide) have been compared with current 
conditions. The comparisons show less coral 
cover is now present on some frin ging reef-flats 
than in periods before 1960. Other reefs show no 
change in condition. Apparent changes of 
ulshore reefs from a hard coral dommated state 
to a macroalgal or soft coral dominated state 
have been observed but it is not yet determined 
whether these changes are part of a natural 
successional process or symptoms of long-term 
eutrophica tion. 
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Wind conditions (e.g. in cyclone Sadie 1994) . 
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Seagrass systems 
Close proximity to land means seagrasses are 
likely to be affected by material flowing from 
land and vulnerable to changes in coastal 
processes. Recent studies of the factors 
contributing to seagrass decline have shown that 
increased human-induced inputs to the coastal 
zone are often linked to sea grass loss. Effects of 
eutrophication on seagrass meadows are most 
severe in sheltered habita ts with reduced tidal 
flushing, where nutrient loadings are both 
concentrated and frequent, and where 
temperatures fluctuate more w idely than in areas 
with greater water exchange. 
The distribution and growth of seagrasses is 
regulated by a variety of water quality factors 
such as temperature, salinity, nutrient 
availability, substratum characteristics, turbidity 
and submarine irradiance. Once impacted, 
seagrass colonisation and regrowth can be very 
slow, or nonexistent because of pOSSible ongoing 
impacts and poor dispersal capabilities of most 
sea grass species. 
On nearshore Great Barrier Reef reefs, water 
column nutrients are highly variable, ranging 
from non-detectable to levels indicative of a 
eutrophic state. Inshore sea grass systems are 
episodically subjected to high dissolved nutrient 
and suspended loads more typical of a 
eutrophic system during monsoonal flood 
conditions. Water samples taken in flood plumes 
have consistently recorded eleva ted ammonia 
and phosphate levels of 0.6-4.2 llmol/L and 
0.13-1.98 llmol/L respectively and nutrient levels 
have remained high in inshore waters for periods 
from a number of days to weeks. Under these 
conditions severe effects on seagrass can be 
expected . 
Planktonic communities 
Nitrogen and phosphorus are often limiting 
nutrients for the growth of phytoplankton, 
especially in warm, clear tropical waters w here 
light is unlikely to be limiting. Thus 
phytoplankton flourishes in nutrient-enhanced 
conditions leading to decreased water clarity and 
reduced light for coral growth on the bottom. 
Evidence of eutrophication in the Great Barrier 
Reef phytoplankton record is unclear. Studies 
which have repeated measurements of 
phytoplankton composition and abundance first 
made in 1928-29 in a single area near Low 
Islands have found significant differences and 
the claim has been made that the differences 
show the system to be in a higher nutrient 
condition than at that time. Some evidence of 
eutrophication at local scales has been reported 
and claimed more generally for the whole Great 
Barrier Reef. Results from broadscale 
phytoplankton surveys in the Great Barrier Reef 
on the other hand show biomass and species 
composition consistent w ith an unimpacted 
system. Great Barrier Reef waters generally show 
no indications of long-term elevated nutrient or 
chlorophyll levels or recent (last ten years) ri ses 
in mean concentrations. 
@ SPONSE 
Water quality has been identified by the Great 
Barrier Reef Marine Park Au thority as a critical 
Canefields around Tully. with Hinchinbrook Island in the background 
issue for the management of 
the Great Barrier Reef 
Marine Park. Management 
of water quality is difficult 
as many of the activities 
causing the problems lie 
outside the boundaries of 
the Marine Park and involve 
multiple authorities. The 
Authority is working with 
various government 
agencies and industry 
organisations to monitor 
and reduce the effects on 
water quality of land-based 
sources of pollution. The 25 
Year Strategic Plan for the 
Great Barrier Reef World 
Heritage Area identifies 
integrated land and coastal 
management as an 
Some recent land management 
changes in rural industries should 
help reduce land-based sources of 
sediment and nutrient run-off. The 
most notable examples are the 
green cane harvesting, trash 
blanketing and minimum tillage 
techniques in sugarcane 
cultivation. In rangeland grazing 
situations, fencing off streamlines 
to prevent cattle access and 
subsequent bank erosion is being 
trialled. Codes of practice are being 
developed for many agricultural 
industries to address 
environmental issues related to the 
Chlorophyll concentration in the central Great Barrier Reef is highly variable but 
between 1975 and 1995 no trend, either up or down, was discernible. 
industry. They have been prepared 
for the cotton and sugar industries 
in 1998 while a dairy farmers' code 
important process to minimise pollutant input 
from the land to the World Heritage Area. 
The management of water quality in the Marine 
Park involves policy decisions such as sewage 
discharge standards, cooperative arrangements 
between government and industry to reduce 
inputs, case-by-case management of activities 
such as dredging, and enforcement of Australian 
Government legislation such as that regulating 
the dumping of substances from ships. The 
reduction in nutrient loads entering the Marine 
Park from coastal catchments is seen as the most 
important water quality issue facing the World 
Heritage Area. For more detailed information on 
the management of water quality, refer to 
Management Status - Water Quality and Coastal 
Developlnent. 
Management of catchment pollution sources is 
primarily under the control of Queensland state 
agencies. The main broadscale management 
practice being introduced is Integrated 
Catchment Management. This program is the 
primary tool of the Queensland Government to 
reduce catchment-based pollutant discharge to 
aquatic systems and the coastal zone. Local and 
State governments, land-holders, and community 
and farmer organisations join together to manage 
catchments on a whole-catchment basis. With 
coordination through the Integrated Catchment 
Management process, some of the desired 
reductions in pollutant inputs to the coastal zone 
should be achieved. 
is also under development. 
Wetlands are vital for the protection of the Great 
Barrier Reef as they ameliorate the impacts of 
run-off from catchments. Coastal wetlands 
disperse and slow the veloci ty of run-off, 
allowing entrained sediments and nutrients to 
settle out before they enter Great Barrier Reef 
waters. Preservation of remaining wetlands 
along the coast adjacent to the World Heritage 
Area and the rehabilitation of degraded wetlands 
are important to the management of Reef water 
quality. 
Sewage discharge is regulated in the Marine 
Park. Where sewage and other effluents enter the 
Marine Park directly through an outfall, the 
discharges are regulated through the Great 
Barrier Reef Marine Park Authority permit 
system. Under present policy, sewage must be 
tertiary treated (i.e. nutrient reduction) followed 
by marine discharge, or land reuse of secondary 
or tertiary treated effluent with minimal marine 
discharge. Most outfalls in the Marine Park now 
meet the standard. 
Large coastal cities adjacent to the World 
Heritage Area have secondary treatment sewage 
systems, with outfalls into coastal streams or the 
ocean. At present, no coastal cities discharge 
sewage directly into the Marine Park. Many local 
government agencies now have policies to 
maximise reuse of effluent and some have 
already ceased ocean discharge. Discharge of 
wastewater into the ocean from industrial 
installations and aquaculture facilities is 
controlled under the Queensland Environmental 
Protection Act 1994 through a licenSing system. 
1S 
Water quality in the World Heritage 
Area may be adversely affected by 
a variety of land-based pollutants 
including sediments, nutrients, 
hea vy metals, toxic organic 
contaminants and pesticides. While 
isolated instances of elevated levels 
of heavy metals, toxic organics and 
pesticides have been recorded 
particularly near urbanised or 
industrialised sites, the primary 
concern is nutrient run-off from the 
land. 
Unnaturally high concentrations of 
nutrients in Grea t Barrier Reef 
wa ters are generally associated 
with cyclone or fl ood events and 
are usually short-lived. Nutrient 
concentrations va ry across the shelf 
and are generally low except in 
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fl ood conditions. On nearshore reefs, 
wa ter column nutrients are hjghJy 
va riable, ranging from non-detectable to 
levels indicative of a eutrophjc state. To 
date, water quali ty monitoring has not 
Variation in nutrient and chlorophyll concentrations in open waters of the 
Great Barrier Reef lagoon. Ranges are shown for normal conditions and 
episodic events (cyclones and floods).Values are shown for typical and 
problem concentrations. Problem concentrations are those that would be 
considered a problem jf they persisted for more than a month. 
shown any distinct trend over recent 
yea rs. 
Discharge from catchments adjacent to the World 
Heritage Area is dominated by large flood events 
due to cyclone or monsoonal rainfall. While 
nearshore reef cOffilntmities have always been 
influenced by terrestrial run-off, land-use 
changes and practices have increased sedLment 
and nutrient inputs in recent times. Discharge of 
sed iments and nutrients to the Great Barrier Reef 
has increased by four times over the last 100 
yea rs. N utrients reach concentrations many times 
their baseline values during fl ood events. The 
effects on inshore ecosystems of these nutrient-
rich pulses of ri ver discharge are not weU 
lmderstood. Coastal wetlands play an important 
role in filtering out sedinlent and nutrients 
during such flood events and their loss 
represents an important historical and potentiaLl y 
ongoing pressure. 
Reduction in nutrient loads to the Marine Park 
from coastal catchments is a key management 
issue for inshore ecosystems. Regulation of 
d ischarges, integrated catchment management, 
changing land management practices and 
wetland protection should help decrease 
sediment and nutrient inputs to the Great Barrier 
Reef. 
Environmental Status Mangroves 
The status of mangrove 
systems involves three 
factors: biomass (tree 
height and density), 
divers ity of species and 
to tal spatial coverage. 
Each of these factors 
affects the abili ty of 
mangrove forests to 
support and sustain 
dependent nea rshore li fe 
forms and to in fluence 
coastal geomorphology. 
Mangroves w ithin and 
bordering the Great 
Barr ier Reef World 
Heritage Area are SOln e 
of the most pristine and 
diverse m angrove forests Mangroves are important nursery grounds for many fish and crustacean species. 
in the world . These areas 
harbour more than half the number of all Studies over shorter time sca les have shown that 
mangrove species in the world. Individual 
estuarine stands may contain up to 28 species 
and there are at least 37 species in the entire 
Worl d Heri tage Area. This wide d iversity of 
species is reflected in an eq ually d iverse range of 
structu ral fo rms in a rich and va ried string of 
estuarine habitats. These habitats support a wide 
range of dependent organisms which interact 
wi th both the marine and terrestrial nea rshore 
commw1ities. 
Mangrove forests occupy approximately 
2070 km' spread along the length of the coast 
adjacent to the Great Barrier Reef World Heritage 
Area. About 95% of this mangrove forest is on 
the border of the World Heritage Area, not 
actually inside it. However, all mangrove forests 
adjacent to and in the World Heritage Area are 
interconnected with and fo rm a critica l part of 
the Great Barrier Reef ecosystem. Many species 
of animals, particularly some fishes and 
crustaceans, spend part of their life cycle living 
in the mangrove forest and the remainder living 
in other parts of the ecosystem, such as coral 
reefs. 
Unfortunately, the area of mangrove forest 
existing before European settlement of Australia 
has not been estimated. Thus, we do not know 
whether this area has decreased over the long 
term, during the time of European settlement. 
the area of mang rove fo rest has increased, at 
least in some areas. For exa mple, in the 
Johnstone River ca tclUTIent, the tota l mangrove 
a rea increased from 176 to 202 ha (i.e. by 14.8%) 
between 1951 and 1992. An increase in mangrove 
area has also been observed in Trinity Inlet, near 
Ca irns. It is important to note that whilst the 
total area of mangroves has increased in some 
areas, such increases are not necessarily 
widespread. 
LE!!ESSURE 
Mangroves are subject to a number of pressures 
from hunlan activities . These include: 
• clearing of mangrove forests for other uses, 
• s tructures such as breakwaters changing 
water flow and sedimen t depositi on patterns, 
• chronk stress from reduced air and water 
quali ty, and 
• ca tastrophic events such as shipping spills. 
For the most part, such impacts are either being 
managed, such as clea ring for other uses, or only 
occur rarely, such as ca tastrophic shipping spills. 
A major concern for mangrove forests is the issue 
of cumulative impacts where a series of instances 
of seelningly insignificant danlage eventually 
result in more serious damage to the mangrove 
conlmWlity of an area. 
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Australia has the third largest area of mangroves in the world. 
@ SPONSE 
Mangroves in Queensland, along with all other 
marine plants, are protected under the 
Queensland Fisheries Act 1994. Protection of 
marine plants under the Act is the responsibi li ty 
of the Queensland Department of Primary 
Industries w hich has an extensive and 
comprehensive policy for dealing with potential 
impacts on marine plants, particularly 
mangroves. This policy considers the wide range 
of pressures on mangroves, including the issue of 
curnulative impacts. 
All marine plants are protected from uJllawfu) 
damage or remova l. Marine plants may be 
damaged or removed la w full y, with appropriate 
permits from the Queensland Department of 
Primary Industries. The process for decid in g 
whether to issue such a permit is complex. 
Typica ll y, a permit is only issued if the perm ittee 
und ertakes mitigation for the area of mari ne 
plants affected. Mitigation can involve input into 
resea rch, su pport of extension activities or 
surrenderi ng privately owned land to the State 
for protection. In this way, areas of important 
habitat, including some freshwater wetlands that 
are otherwise not protected, have been afforded 
protection by being transferred from priva te 
ownership to state ownership. 1n some cases, 
mitigation is sought through planting an area of 
mangroves equal to that being removed. This 
strategy has had mixed success in the past and 
today is only used when, after careful 
assessment, it is considered likely to be mo re 
successfu l than natural colonisation. 
The Queensland Department of Primary 
Industries has declared Fish Hab itat Areas 
throughout tidal areas of Queensland. Their 
purpose is to enhance ex isti ng and future fishing 
activities and to protect the hab itat upon which 
fish and other aquatic anima ls depend. 
Declaration as a Fish Habitat Area affords a high 
level of protection to marine and estua rine 
ecosystems in specific locations. Marine plants, 
including mangroves, are even more highly 
protected in Fish Habitat Areas than they are 
generally under the Queensland Fisheries Act. 
Adjacent to the Great Barrier Reef World 
Heritage Area there are 44 Fish Habitat Areas, 
covering a total of 466 827 ha. 
Mangroves receive a high level of protection. It is 
crucial that this is continued as ma ngrove forests 
form an essential part of the ecosystem that 
makes up the Great Ba rrier Reef World Heritage 
Area. 
~MMARY 
Although most mangrove forests lie outside the 
Great Barrier Reef World Heritage Area, they are 
closely cOlmected both physica lly and 
functionally. Mangroves are home to a variety of 
organisms that spend part of their time in the 
adjacent World Heritage Area, while mangrove 
roots play an important role in stabilising coastal 
sediments and reducing erosion and turbid ity. 
No major declines in mangrove area have been 
recorded during the last 40 yea rs. Clea ring and 
damage to mangroves and o ther marine plants 
are closely regulated under legis lation 
administered by the Queensland Government. 
Environmental Status I Island Plants 
lliATE 
The flora and vegeta tion of the continental 
islands and coral cays of the Great Barrier Reef 
World Heritage Area are exceptionally di verse 
g iven the small area of land involved. 
There is a total of 2211 plant species on the more 
tha n 550 continental islands. This is about a 
quarter of the total number of species for 
Queensland in only 0.1% of the area of the State. 
This island plant commlmity is dominated by 
rainforest species (48% of species present) 
together with open-forest species (46%) and 
coastline species (6%). Sixty-two of the species 
are currently lis ted as rare or endangered and 
two species are fowld only in the World Heritage 
Area. 
In troduced plant species a re present on the 
continental islands of the World Heritage Area, 
but in lower numbers of species than lIsually 
fo wld on developed islands in other regions. In 
diffe rent areas of the Great Barrier Reef the 
percentage of introduced species on is lands 
,'a ries from 4.7 to 14.4%. For comparison, 47% of 
the plant species on Hawa ii are introduced. 
Plant communities on the more than 230 cora l 
cays have fewer species with 
350-400 species in the northern 
region and about 140 in the 
south. The northern region is 
home to many rainforest species 
and relatively few (only 15%) 
introduced ones, w hereas the 
southern region has a relatively 
large number (55%) of 
introduced species. Coral cay 
vegetation, particularly the 
Piso/l in rainforest, provides 
inlportant nesting sites for 
seabi rds. Seventy per cent of the 
entire Australian coral cay 
Pisoll in rainforest occu rs on the 
cays of the Capricorn- Bunker 
group. 
@ ESSURE 
Colonisation by introduced species is a pressure 
on the plant communities of is lands. Disturbance 
of natural plant communities by grazing and 
human activities often promotes and accelerates 
colon isation by introduced species. These species 
may ha ve the ability to ou t-compete nati ve 
species, thus changing the community s tructure 
on is lands in the Great Barrier Reef World 
Heritage Area. 
Fire is often used as a management tool on 
continental islands. Although fire does have a 
place in management strategies, it should be 
used ca utiously as a high incidence of fires may 
reduce biod iversity. 
First noticed in 1993, an infestation of sca le 
insects has defoliated most of the Pisol1ia trees on 
Tryon Is land, causing a major change to the 
forest habitat on this island. The scale insect 
appea rs to occur naturally in low numbers on 
islands throughout the Pacific, and the causes of 
this o utbrea k are unknown. A mon itoring 
program has been inlplemented to document the 
progress of the infestation and to detect any new 
outbreaks on adjacent islands. 
Pisonia trees provide nesting and roosting sites for black noddies. one of the few 
seabirds that nest in trees. 
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@ SPONSE 
Most islands within the Great Barrier Reef World 
Heritage Area are national parks under 
Queensland legisla tion. The management of most 
islands in the World Heritage Area is the 
responsibility of the Queensland Department of 
Environment and Heritage. 
Generally speaking, a policy of minimum 
disturbance of native island vegetation will 
minimise problems of invasion by introduced 
species. Early detection and removal of new 
colonising species is recommended as, once a 
species is well established throughout an island, 
it is often difficult and expensive to control. 
Marine Park staff have a program 
of erad ication or control of 
introduced plants and animals on 
most islands. 
The degree to which fire is used 
as a management tool should be 
carefully considered on an island-
by-island basis. 
[@MMARY 
The plant life of the continental islands of the 
Great Barrier Reef World Heritage Area is highly 
diverse (2211 species in total) with two species 
occurring exclusively in the area. Coral cays have 
fewer species (140-400 species) with southern 
cays being the least diverse. Grazing and plant 
introductions have been important pressures, but 
both are currently being addressed by 
management measures. A program of eradica hon 
or control of introduced plants and animals 
exists on most is lands. With a few exceptions, 
islands in the World Heritage Area have 
protected status as State national parks. 
Sixty· two plan t species which occur on continental islands in the 
Great Barrier Reef are listed as rare or endangered. 
Environmental Status I Seagrasses 
More than 5000 km' of sea grass habitat have 
been mapped so far within the Great Barrier Reef 
World Heritage Area. While this is an impressive 
area, it represents less than 1.5% of the total 
World Heritage Area. However, continuing 
surveys carried out by the Queensland 
Department of Primary Industries are likely to 
discover further, possibly extensive, areas of 
sea grass habitat. Sea grasses are of great 
ecological importance as food sources for 
threatened or endangered species such as green 
turtles and dugongs, and nursery areas for 
juvenile prawns and fishes, some of wltich are of 
great commercial importance, for example, tiger 
prawns. 
Seagrass habitat is found throughout the World 
Heritage Area: in estuaries, shallow coastal bays 
and inlets, coral reef platforms and in areas of 
more than 60 m depth between reefs. Fourteen 
species of seagrasses have been identified. Most 
of these are widespread but at least two may be 
endemic to north-eastern Australia. 
Queensland Department of Primary Industries 
surveys, started in the 1980s, have documented 
about 3000 km' of coasta l, shallow-water 
seagrass habitat and at least 2000 km' of 
deepwater seagrass habitat. More deepwater 
seagrass habitat is being discovered as surveys 
continue. 
Even lUlder natural conditions, seagrasses tend 
to die in some areas and colonise others fairly 
qUickly. Therefore the distribution of seagrass 
habitat also changes and information from some 
of the earlier surveys may be out of date 
now. At several locations where two 
surveys, separated by several years, have 
been carried out, the degree of change 
observed depends on the spatial scale. 
Such areas include Shoalwater Bay, 
Hinchinbrook Island, and Trinity Inlet 
near Cairns. At scales of hundreds of 
metres, sea grass areas are not stable, 
changing markedly over time. However, 
at scales of hundreds of kilometres, the 
distribution is much more stable. 
Few detailed stud ies of change in sea grass 
habitat over time have been made. Without this 
kind of study it is very difficult to be sure what 
effect human activities are having on sea grass 
habitat. 
lliESSURE 
Pressures on seagrass habitat include degraded 
water quality caused by increased human urban 
and agricultural development, trawling, and 
natural events such as cyclones. 
Probably the greatest threat to seagrass habitat is 
land run-off and its effect on water quality. 
Increased sediments and nutrients in waters 
running from the land into the World Heritage 
Area can stress and even kill sea grasses. Such 
problems can be magnified for sea grasses 
because localities which provide shelter and 
water conditions ideal for productive seagrass 
habitat are often good sites for port 
development, and are at the downstream end of 
heavi ly impacted catchments. For further 
information on land-based effects on water 
quali ty, see Environmental Statlls - Water Qual in). 
Another human pressure on sea grass habitat is 
trawling. Most shallow-water sea grass habitat is 
protected from tltis potential impact (see 
Response) and dense deepwater seagrass habitat 
is usually avoided by trawlers because the 
sea grass fills and clogs the nets. Nevertheless, 
sparse deepwater seagrass habitat is potentially 
at risk from damage by trawlers. 
Natural events such as cyclones and floods can 
cause widespread loss of sea grasses. Further, 
current agricultural land-use practices may 
Seagrass beds prov ide habitat for important species such as 
dugongs and turtles . 
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exacerbate the effects of these natural 
events, as well as slow the recovery 
processes afterwards. 
Overall, human pressures do not seem to 
have caused major decreases in areas of 
seagrass. However, this conclusion is dra wn 
only from those areas where ITIore than one 
sea grass habitat survey has been done (see 
Stnte). Also, the survey methods used were 
not specifically designed to detect effects of 
human activity. Thus only very large 
impacts on sea grasses would have been 
detected by these surveys. 
@ SPONSE 
Two separate systems exist to protect 
sea grass habitat from trawling: Great 
Barrier Reef Marine Park Authority zoning 
plans and Queensland Fisheries 
Management Authority coastal strip 
closures. Almost all coastal seagrasses north 
of Cape Tribulation are protected from 
trawling by these systems. Within the entire 
Marine Park approximately 45% of 
surveyed sea grass beds occur in areas 
where trawling is prohibited by the Marine 
Park zoning plans. The coasta l strip 
closures protect an additional area of 
sea grass. 
The Great Barrier Reef Ma rine Park 
Authority has recognised that sea grass 
habitat requires special protection because of 
its significance for threatened species and 
species of commercial and recrea tional 
importance, and its importance in primary 
production. When most ea rly zoning plans for 
the Great Barrier Reef Marine Park were 
produced, sea grass habitat surveys had not yet 
been carried out. Thus it was not possible to zone 
areas based on direct knowledge of seagrass 
distribution. However, for more recent zoning 
p lans, for example the current zoning plan for 
the Cairns Section and the proposed new zoning 
plan for the Far Northern Section, results of 
seagrass surveys have been available and used. 
In the zoning plan for the Cairns Section all 
known areas of coastal sea grass were zoned to 
afford protection from physical d isturbance, 
including trawling. Similarly, in the proposed 
new zoning plan for the Far Northern Section, 
most shallow-wa ter seagrass habitat is protected 
from trawling. 
The Queensland Fisheries Management 
Authority, in consultation with the fishing 
industry, operates a system of coastal areas 
closed to trawling, known as coasta l strip 
Seagrass meadows, shown here exposed at low tide. are 
important habitats in the World Heritage Area and 
continue to be surveyed. 
closures. The intention of these closures is to 
protect populations of juvenile prawns and 
associated seagrass habitat. Originally the 
boundaries of the coasta l strip closures were 
determined using data from seagrass habitat 
surveys. However, these boundaries are 
regularly exa mined and sometimes moved . If 
trawlers begin to catch significant numbers of 
juvenile prawns in an area, then that area will be 
closed to protect those juveniles. 
One problem with protecting sea grass habitat 
w ith static managen1ent systems such as zoning 
plans is that, as discussed above, areas of 
sea grass habitat can change quickly. Care must 
be taken not to base management decisions on 
out-of-date information on seagrass distribution. 
Clearly, continued monitoring of distributions of 
seagrass habitat is crucial to provide information 
for management decisions. In addition, 
continued surveys will help us to lmderstand 
how human activities in1pact upon seagrass 
habitat. Research into seagrass distribution and 
biology is currently und ertaken by the 
Queensland Department of Primary Industries, 
James Cook University's School of Tropica l 
Environment Studies and Geography and the 
University of Queensland's Ma rine Botany 
Department. 
Although much shallow-water sea grass habitat is 
protected through zoning and coasta l strip 
closu res, deepwater seagrass habitat does not yet 
receive such formal protection. FortlUlately, 
dense meadows of deepwater sea grass are 
usually avoided by trawlers, because the 
sea grass clogs the nets. However, areas of lower 
density deepwater sea grass habitat are at risk of 
damage from trawlers. These lower density areas 
are known to be feeding grounds for dugongs, 
and are therefore important to the conserva tion 
of this endangered species. 
The above protection measures protect sea grass 
habita t from direct impacts resulti.ng from 
human activities in the vicinity of the habitat 
itself. Protection from indirect impacts resu lting 
from land-based human activ ities is more 
difficult to achieve. Land-use practices and 
coastal management need con tinuing attention to 
minimise adverse impacts of increasing 
population and development. Integrated 
catchment management is crucial to the 
maintenance of seagrasses in the region. Further 
information on these issues can be found in 
Envirol1lllental Stntlls - Water QJ/ality and 
Management Stntlls - Water QJ/ality alld Coastal 
Develop/nent. 
The Great Barrier Reef World Heritage Area has 
extensive and relatively well documented areas 
of coastal seagrass beds, which are an im portant 
habitat for several commercial species of fishes 
and pra wn, and are an important food source for 
dugongs and green turtles. Deep seagrass beds 
further offshore also exist but their extent and 
importance for other organisms is not fully 
documented. 
Many seagrass beds are protected from 
disturbance by traw ling, however urban and 
agricultural development along the coast 
represent potentia l but poorly documented 
pressures. Deepwater seagrasses are not 
comprehensively protected from trawling, 
although these areas are avoided by fishers. 
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Environmental Status I Macroalgae 
[ij"ATE 
Reef macroalgae display a variety of growth 
forms including turfs, encrusting calcareous 
algae and the larger fleshy algae commonly 
referred to as seaweeds. They are a universal 
component of coral reef communities and play 
major ecologica I roles in food webs and reef 
growth. Macroa lgae are able to rapidly colonise 
newly avai lable substrate, both natural and man-
made. Some groups of macroalgae appear to 
have negative roles during reef degradation from 
human impact. 
The macroalgae of the World Heritage Area have 
high diversity and low endemism. The exact 
number of macroalgal species is unknown 
because of taxonomic uncertainty and limited 
geographical surveys, but 400-500 species are 
estimated to occur in the World Heritage Area. 
The red algae are the most diverse group. Brown 
algae are more abundant and diverse inshore, 
while green and red algae dominate on offshore 
reefs. More survey and taxonontic work is 
required to accurately describe these species and 
their distribu tions. 
Under natural conditions, algal communities are 
highly variable showing latitudinal, cross-shelf 
and within-reef variation in composition and 
abundance. In addition to this spatial variability, 
many reef macroalgae are highly seasonal. 
Macroalgae are abundant and conspicuous on inshore reefs. 
Inshore reefs usually have abundant and 
conspicuous macroalgal growth, in particular the 
tall brown fleshy alga Sargassum. Fleshy 
macroalgae also OCC lU on offshore reefs where 
red algae are most common and Sargasslfm is 
virtually absent. The high abundance of 
Sargassum on inshore relative to offshore reefs 
has been attributed to isolation of inshore reefs 
from fish grazing pressure, rather than the direct 
enhancement of algal growth by higher nutrients 
in coastal waters. Algal turfs are widespread and 
abundant, and their cross-shelf distribution is 
influenced by fish grazing and water quality. 
Within a particular reef, the reef-flat and back-
reef areas are often dominated by macroalgae. 
It has been suggested that the abundance of 
macroalgae on inshore reefs is unnaturally high 
and is a sign of eutrophication and reef 
degradation, due to increased sediment and 
nutrient inputs from the land. However, in the 
absence of good historical data, it is still 
uncertain whether current abundances are 
natural or human-induced. While local increases 
in algal abundance have been reported on some 
reefs, there is no strong evidence as to whether 
macroalgal cover is generally increasing on 
fringing reefs. 
Macroalgae are abundant in the deepwater, inter-
reefal areas of the northern part of the World 
Heritage Area. Large mounds formed from the 
:is 
green calca reous alga Halil1leda cover up to 
2 000 km' in this region and may be up to 20 m 
high. Some deepwater meadows of Halillleda are 
also found in the southern region. The World 
Heritage Area contains the most extensive 
actively calcifyi.ng Halillleda beds in the world. 
lliESSURE 
Macroa lga l communities are affected by natu ral 
events such as cyclones, and pressures from 
human impacts such as land run-off and habitat 
disturba nce. Under natural conditions, 
macroa lga l vegetation ca n change ra pid ly in 
space and time (e.g. seasonal flu ctuations) and 
this va riability needs to be taken into accow1t 
when collecting and ana lysing baseline 
information for historica l comparisons. The 
effects of human activities, in particu lar changes 
in water quality, may delay or prevent the re-
establishment of natural algal communities after 
disturbance. 
The major impact on macroa lgae deri ves from 
wa ter quality changes as a result o f land use and 
agricultura l practices adjacent to the World 
Heri tage Area. For more information on the 
processes involved, see Environ lllentnl Stnt ll s -
Water QlIality. Increased sed imen t and nutrient 
loading in iJlshore wa ters can fa vour blooms of 
certain macroalgae, changing the composition o f 
the natural algal flora and reducing the aesthetic 
va lue of the reef through replacement of cora l by 
alga l cover. From the limi ted research to date, it 
is not clear to what extent the current inshore 
algal fl ora is affected by land run-off. 
The pressure that macroa lga l blooms exert on 
other benthic organisms can be a direct or 
ind irect consequence of changed water quality. 
Direct pressure comes from nutrient stimulation 
of macroalgal growth and indirect pressure from 
colonisation of space made avai lable by the 
death of other organisms. 
Fish grazing has a direct impact on macroalga l 
distribution and abundance. Fishing activities 
can disturb habitat and alter grazing pressure on 
algae. Trawling may directly affect deepwater 
inter-reefal macroalgae (see Environmental Sta tus 
- Inter-reefal and Lagoonal Benthos for more 
details). 
Management related to macroa lgae within the 
Great Barrier Reef Ma ri.ne Pa rk is carried out by 
the Great Barrier Reef Marine Park Authority. 
The impact of land run-off on macroa lgae is 
being addressed through development of 
management actions minimising the effects of 
ca tchment use, agricul tural practices and urban 
development on wa ter quality. Further details on 
management actions to red uce rWl-off effects can 
be found in Mallagelllwt Sta tll s - Water QlIality 
alld Coastal Developlllent. The importance of fi sh 
grazing in determining the cross-shelf 
distribution of macroa lgae Signa ls the need to 
protect herbivorous fi sh populations. For details 
on the management of the inter-reefa l areas 
where extensive Hnlimedn beds OCCll r, refer to 
Ellvironlllelltal Stat ll s - Illter-reefal alld Lngoollal 
Benthos. 
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La rge fleshy algae occur on all reefs, but are 
more conspicllous on inshore reefs. The inter-
reefal areas of the Great Barrier Reef Worl d 
Heritage Area also contain the most extensive 
actively growing beds of Halimeda in the world . 
Despite concerns that algae may be taking over 
some inshore reefs, there is no strong ev idence as 
to whether macroa lgal cover is generally 
increasing on these reefs. However, monitoring 
data are sparse for macroalgae, and the 
relationship between algal cover and coral 
ablrndan ce is not clear. Consequently the 
management status and needs are lmcertain. 
Environmental Status I Corals 
lliATE 
The Great Barrier Reef is part of a global centre 
of coral di versity located in the Indo-Pacific and 
possessing more than 70 hard coral genera. The 
Grea t Barrier Reef has some 350 indi vidual 
species compared with a global max imum of 
about 450 species in Indonesian and Philippine 
waters. Most of the hard cora l species on the 
Great Barrie r Reef are also found in other reef 
areas, but 10 species are considered endemic, 
being found only on the Great Barrier Reef. The 
follow ing accou nt deals primarily with hard 
corals since this group has been the most 
comprehensively studied. Soft cora ls are also an 
important component o f many reefs. Their 
taxonomy is not well documented and even less 
is known about their ecology and current s tatus. 
Spatial Distribution Patterns 
Extensive surveys over the last two decades 
have demonstrated that co rals (like fi shes, 
sponges and macroalgae) show a marked 
change in species composition as one moves 
from sheltered inshore frin ging reefs to the 
exposed shelf-edge reefs of the outer barrier 
in clear nutrient-poor water. Insho re reefs 
are often characterised by the relatively high 
abundance o f non-Acropora corals such as 
Galaxea, MOl/tipom and GOl/iopom, compared 
to mid-shelf reefs that have more plate-
for ming Acropora species, and outer-shelf 
reefs that are frequently domi nated by 
digitate or sub-m assive Acropora species. 
The cross-shelf pattern is correlated with an 
increase in wave exposure and light 
availabili ty from inshore to offshore reefs. In 
terms of species diversity, the inner-most 
mainland fringing reefs or platform reefs 
witrun a few ki lometres of the coast have 
the lowest diversity (100-150 species), but 
this rises rapid ly away from the coast so 
that fringing reefs around h igh island 
groups such as the Palm Islands have over 
300 species. Pl atform reefs fu rther offshore 
in mid- and outer-shelf areas have h igh 
COVer but somewhat lower species counts. 
Coral cover is extremely variable between 
reefs but surprisingly, highest cover is often 
found on nea rshore reefs. However, th is 
high cover can be set back to nearly zero by 
d isturbances. 
North-south vari ations in hard corals also exist 
but are less conspicuous than the cross-shelf 
d ifferences. In particulal; species di versity tends 
to decrease from north to south a long the easte rn 
Australian coast, although most of this variation 
occurs south of the World Heritage Area. 
Approximately 350 species exist in the northern 
and cen tral Great Barrie r Reef but only 244 are 
recorded in the Capricorn-B unker reefs at the 
southern end of the Great Barrie r Reef. The most 
recen t large-scale monitoring survey of the Great 
Barrier Reef also indicates that the reefs sampl ed 
in the Capricorn- Bunker group had genera lly 
lower coral cover than other areas. Thi s is 
pOSSibly due to a disturbance event in the past, 
and there is some indication that corals on these 
reefs are undergOing recovery. 
Coral reefs are one of the most diverse ecosystems in the wo rld. 
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In a 3D-year study of four different cora l reef zones at He ron Is land, coral cover was shown to vary by as 
much as 80%. Most of the declines in cora l cover observed were due to cyclones, which are indicated by 
arrows. The upper and lower lines show the standard error, an indication of the uncertainty associated 
with the measurement. 
Natural Variation 
Although some systematic cross-shelf and 
north-south trends can be found among the reefs 
of the Great Barrier Reef, a striking feature is the 
natural variation which can exist between nearby 
reefs, and the variation whkh can occur over 
time on a single reef. Three separate long-term 
studies of corals have emphasised this variability 
through time. In one 30-year study on Heron 
Island in the southern Great Barrier Reef, coral 
cover was found to vary between 0 and 80% in 
different patterns depending on the site. 
In an other study covering six reefs in the central 
and northern Great Barrier Reef between 1980 
and 1995, substantial changes occurred in terms 
of the numbers of areas dominated by corals, 
bare substrate or other organisms, but by the end 
of the study period, the proportions were similar 
to those at the beginning. However, thjs overall 
Similarity in average conditions masked the fact 
that some reefs had improved while others had 
degraded during the period. At one inshore reef, 
an area once dominated by macroalgae was 
replaced by a coral dominated community. 
A third, different type of long-term study has 
involved the analysis of coral density bands, 
which provide estimates of growth similar to that 
obtained from tree rings. This study has shown 
that while the short-term (5-10 year) record 
might lead one to believe that there has been a 
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Categorisation of 30 study areas according to dominant 
substrate type . Most sites were establ ished in areas with 
high cora l cover. By 1985, many had suffered cora l mortality 
resu lting mainly from predation by crown-of-thorns starfish 
or bleaching. By 1995, the overall relative abundance of 
sites in each category had returned to close to the 1980 
situation, but many individual sites were markedly 
different to their 1980 state. 
general decline in coral growth, a full analysis of 
the last 231 years indicates a series of repeated 
declines and recoveries of similar or even greater 
magnitude. 
Nonetheless, the monitoring studies repor ted 
here cover barely a fraction of the reefs in the 
Great Barrier Reef, and it is quite possible that 
serious but undocumented declines have indeed 
occurred in some areas. Overall, the long-term studies indicate that coral 
cover, coral growth and coral 
degradation can vary considerably 
over time in the absence of any 
direct human impacts. There is no 
clear evidence in any of these 
studies that there has been a 
major decline in coral status with 
increasing European influence in 
the region. Indeed two more 
recent monitoring programs 
(which cover a shorter period) 
suggest that most reefs have 
exhibited an increase in coral 
cover over the last three to ten 
years. 
While these results are generally 
encouraging, it is important to 
note that there have been many 
anecdotal reports that corals in 
many areas of the Great Barrier 
Reef ha ve declined in recent 
memory. It is difficult to verify 
such claims, but given the variety 
of human-induced pressures to 
which many reefs are or have 
been subjected, it is important not 
to be complacent. 
One way to investigate possible 
cases of reef degradation over 
long time periods is through the 
comparison of historical 
photographs of the reef with 
contemporary scenes from the 
same location. A substantial 
survey of historical photographs 
undertaken by the Great Barrier 
Reef Marine Park Authority has 
indicated that out of 14 reefs 
investigated, six showed no 
obvious changes, four showed 
decreases in hard coral cover and 
four showed no obvious changes 
in Some areas, but decreases in 
coral cover at others. While this 
study has demonstrated that some 
si tes have undergone significant 
decline, the cause of this decline is 
not certain, and the mixture of 
results does not support the idea 
that there has been a systematic 
major decline in most reefs in the 
Great Barrier Reef. 
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Patterns of change in hard coral cover on eight different 
coral reefs in the Australian Institute of Marine Science 
Long-term Monitoring Program that showed significant 
change. Six of the eight reefs showed an increase in coral 
cover. Six other reefs surveyed at the same times did not 
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This reef-flat at Daydream Island photographed around 1950 (a) and in 1995 (b) shows no significant change in coral cover; whi le 
the reef-flat at Stone Island photographed around 1890 (c) and in 1994 (d) shows substantial decline. 
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Natural Events 
Cyclones 
Cyclones are one of the most common sources of 
natural iJnpact on cora l communities. For 
instance they account for virtually all of the 
decl ines in coral cover documented during a 30-
year study of Heron Island corals. A recent 
compila tion of cyclone data indicates tha t over 
the last 28 years there have been 135 cyclones in 
Queensland wa ters and that all areas of the Great 
Barrier Reef have been affec ted by at least one 
cycl one in this period . The reefs off Townsv ille 
have been particu larly hard hit, haviJlg been 
within about 100 km of a cyclone 11 or more 
times. 
The effects of cyclones are extreme ly variab le, 
depending on the severi ty of the cyclone, the 
time spent in the vicinity o f a ree f, the orien tation 
of the reef w ith respect to the w ind and waves, 
and the depth of the corals. Ln extreme cases the 
reef can be denud ed of all livin g cora ls and other 
benthic organisms, w hile in mild cases only the 
most fragile shallow corals are broken. On the 
sa me reef, one end can be denuded while the 
other is virtually undamaged . 
[f there are no subsequent disturbances, even 
severely affected reef areas (reduced to nea rly 
zero per cent cover) are able to regain their 
original cover in about 20 years after the cyclone. 
However, if the orig inal community possessed 
very old or slow growing corals, the time 
requ ired to return to the same species and size 
composition could be substantially longer. Since 
many parts of the Reef experience more than one 
cyclone in 10- 20 years, the reef ca n be considered 
as a mosaic of patches at different stages of 
recovery. Physica l disturbance and recovery are 
therefore natural phenomena on the Grea t 
Barrier Reef and play an important pa rt in 
determ ining the abundance and species 
composition of coral comn1unities. 
Floods 
The Great Barrier Reef is located in the 
monsoonal tropics, and experiences dis tinct wet 
and d ry seasons. During the summer wet season 
major rainfall even ts (some of which are 
associated with cyclones) ca n lead to ex tensive 
flood ing of ri vers an d the discharge of millions 
of li tres of sed iment-laden freshwater into the 
coastal area . Depending on the wave, current 
and wind patterns, and the volume of d ischa rge, 
the ri ver p lumes during flood events can extend 
for many ki lometres offshore and impact 
nearshore an d mid-shelf reefs. 
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Cyclones are common throughout the Great Barrier Reef World Heri tage Area. They play an important role in determining 
the community structure of benthic organisms, including corals. 
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Ongoing research at the Cooperative Research 
Centre for Ecologically Sustainable Development 
of the Great Barrier Reef is examining the 
probability of different reefs being affected by 
river plumes at various intervals. In general, 
most nearshore reefs north of major ri ver mouths 
experience lowered salinity and increased 
turbidity during flood events. Lowered salinity 
has been recorded up to 40 km off the coast in 
the central Great Barrier Reef, while visible flood 
plumes have been observed out to the 
Capricorn-Bunker reefs following the 1991 
Fitzroy River flood. 
The response of corals to flood plumes varies 
with the salinity and turbidity levels of the 
plume, and the duration of exposure. Substantial 
mortality can occur during extreme flood events. 
There was 85% mortality of shallow-water corals 
in the Keppel Islands following the Fitzroy flood . 
Human Factors 
Terrestrial influences from catchment use 
While ri ver flooding and flood plumes with low 
salinity and high turbidity are a natural feature 
of the coastal Great Barrier Reef region, the 
sed iment load and associa ted pollutant load in 
these plumes may have increased ill recent yea rs 
as a result of adjacent land use. A desktop study 
has found that sediment and nutrient inputs to 
the Great Barrier Reef have increased fourfold 
since European settlemen t of the adjacent coast. 
A more detailed account of the nature of 
terrestrial run-off can be fOW1d in Environmental 
Status - Water Quality. 
Both low salinity and high turbidity are known 
to stress corals and cause mortality in severe 
cases. In general, terrestrial run-off is considered 
to be one of the greatest potential threats to the 
Great Barrier Reef, however there are very little 
data to demonstrate that coral communities have 
been directly affected by this impact. As 
mentioned above man y inshore coral reefs show 
consistently high levels of coral cover, and 
experience high frequenCies of natural flood 
events. Nevertheless, some scientists feel that the 
Great Barrier Reef lagoon is Showulg signs of 
eutrophication and that decreases in coral cover 
on some reef areas are caused by this 
degradation . Macroa lgal growth does increase 
when it is exposed to pulses of higher nutrients 
smular to those experienced during fl oods. 
Anchoring 
Anchoring by boa ts Ul coral reef areas is a cause 
of potentially major coral damage in heavily 
used areas. Anchors dropped onto areas of 
branching coral inevitably break at least some 
corals. Dependi.ng on the length and weight of 
anchor line used, and the strength and variabili ty 
of the wind, the anchor chain can cause even 
more damage over a considerable area. While 
broken fragments are capable of regeneratulg, 
and recovery from a single anchorulg event 
cou ld occur within a year or two, repeated 
anchoring in the same area is clea rly 
unsustainable. 
Reports from local divers in the Whitsunday 
region have suggested that some popular 
River plumes during flood events can extend for many ki lometres offshore and can 
impact nearshore and mid-shelf reefs. 
anchorages have been severely affected. High-
use anchorages are clearly most likely to have 
suffered, but the absence of data on coral cover 
before and after the commencement of frequent 
anchoring makes it impossible to determine the 
extent and severity of this impact over the Great 
Barrier Reef. The use of moorings in all such sites 
over the next few years is expected to 
substantially reduce the problem (see Response). 
Diving and snorkelling 
Divers, snorkellers and reef walkers can break or 
abrade corals through intentional or 
unintentional contact. These impacts are likely to 
be highest at major tourist destinations such as 
Heron Island (reef walking) or around tourist 
pontoons (diving and snorkelling). Recent 
studies indicate that diver and snorkeller 
damage can be detected in high-use sites, but 
that the level of impact is generally low and the 
area of reef affected is small in proportion to the 
surrounding reef. 
Construction and operation of tourist facilities 
Corals can be damaged during activities 
associated with the construction of tourist 
facilities such as marinas and breakwaters, and 
the installation of piles for jetties. Although quite 
substantial areas have been affected in the past 
(e.g. construction of the Hamilton Island 
runway) most facilities are now preferentially 
located away from areas of good coral cover. For 
those structures which have been monitored for 
ongoing impacts after construction (breakwaters, 
jetties) no major adverse impacts on adjacent 
coral areas have been detected. In the case of 
tourist pontoons, the area directly wlder the 
pontoon is usually shaded to some extent and 
this has resulted in some coral death. Generally, 
tourist structures have a localised effect during 
construction, but are often subsequently 
colonised by corals during ongoing operation. 
Stormwater rW1-off containing rubbish and 
pollutants, and sewage effluent are also potential 
impacts on coral reefs adjacent to tourist 
fac ilities. However, management regulations 
usually minimise these effects, and no major 
problems have been documented during 
mOnitoring of such facilities. 
Pollution and shipping 
Shipping can impact on corals through direct 
grounding of ships on reefs and through the loss 
of toxic cargo and fuel. Although there have been 
no major oil spills in the Great Barrier Reef 
World Heritage Area (and only one major spill in 
Torres Strait), 25 groW1dings and 19 collisions of 
ships have occurred in the last 22 years. Two 
recent groundings have been investigated in 
some detail and in both cases there has been 
localised mortality of cora ls crushed under the 
hull, but no obvious effects on surrounding 
areas. Information on management of shipping-
related issues in the Great Barrier Reef World 
Heritage Area can be found in Management Status 
- Shipping and Oil Spills. 
Dredging 
Dredging of harbours and boat chaffi1els creates 
highly turbid sediment plumes that can kill 
corals up to hW1dreds 01 metres away. Most 
ports along the Queensland coast require 
periodic dredging alter initial construction. 
Maintenance dredging at ports with nearby coral 
reels is a potentially significant impact lor these 
corals. In addition, construction of new marinas 
and boat chaffi1els is also occurring along the 
Great Barrier Reel coast. 
There have been two major monitoring studies 
associated with dredging activities within the 
World Heritage Area. Both the Magnetic Quays 
monitoring program and the Townsville Port 
Authority Capital Dredging monitoring program 
indicated that, if the appropriate management 
protocols are put in place, it is possible for major 
dredging to take place without causing 
widespread coral mortality on adjacent cora l 
reefs. While these results are encouraging it is 
important to note that each dredging event is 
likely to be diflerent in the nature and pattern of 
potential impact. Therefore careful individual 
assessment, monitoring and management are 
required lor all luture projects. 
Events of Uncertain Origin 
Crown-of-thorns starfish 
Crown-ol-thorns starfish outbreaks have caused 
significant and extensive mortality of corals in 
the Great Barrier Reef on two previous occasions, 
and outbreaks are currently affecting reels in the 
Lizard Island to Innisfail region. For more 
information on the crown-ol-thorns starfish and 
its effects on corals, see Environmental Status -
Crown-of-thorns Starfish. 
There has been much debate about the cause of 
crown-ol-thorns starfish outbreaks, and several 
theories have invoked human activities as an 
indirect cause. A recent survey of scientists 
however, suggests that most of them believe that 
crown-of-thorns starfish outbreaks are a natural 
phenomenon, although it is possible that the 
4) 
frequency of outbreaks has increased due to 
some human influence. This possible increased 
frequency would cause affected reefs to be in a 
low coral, high algal state for longer periods. 
Coral bleaching 
Coral bleaching occurs when corals become 
stressed and eject the brownish coloured algae 
which live within their tissues. When this 
happens the white coral skeleton is visible 
through the clear coral tissue and the corals 
appear bleached white. Bleached corals are not 
dead and, if they are not severely stressed, they 
can regain their original algal densities and make 
a full recovery. However, many corals die during 
some bleaching events. 
Bleaching has been forma lly documented on six 
occasions on the Great Barrier Reef with the 
earliest report in 1980 and the most recent event 
in 1998. Anecdotal reports suggest it may have 
occurred even earlier than 1980. During the 1998 
event over 88% of inshore reefs exhibited some 
coral bleaching, with 25% of all inshore reefs 
having more than half of the corals affected. 
Although the level of mortality associated with 
the 1998 bleaching event has not yet been 
determined, up to 50% of the corals died on 
some reefs U1 a previous severe episode in 1982. 
Generally cora l bleaching affects inshore reefs 
most severely and is most common in shallow 
waters. In this respect it differs from the effects of 
crown-of-thorns starfish outbreaks, which tend to 
affect mid- and outer-shelf reefs and occur over a 
wide range of depths. 
The principal cause of mass coral bleaching 
(involving a high proportion of corals on reefs 
spread over hundreds of kilometres) is believed 
to be elevated summer water temperatures. In 
addition, high levels of sunlight and lowered 
salinity are known to contribute to and 
exacerbate bleaching. Although there has been 
speculation regarding possible links between 
increased incidents of coral bleaching and 
greenhouse gas induced climate change, there is 
no clear scientific evidence for a link at this stage. 
Similarly, while convincing links between EI 
Nino and coral bleaching have been made for 
bleaching events in some other coun tries, no 
clear relationship exists for bleaching on the 
Great Barrier Reef. 
Coral disease 
Although diseases are frequently reported as an 
important threat to corals in the Caribbean, only 
isolated reports of disease exist fo r the Great 
Barrier Reef. A variety of diseases and 
abnormalities are recorded as occu rring on the 
Great Barrier Reef (e.g. black band disease, white 
band disease, cora l tun1ours) but these do not 
seem to be affecting large areas of coral. 
The main cause of mass coral bleaching is believed to be elevated summer 
water temperatures . 
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The Great Barrier Reef Marine Park Authority 
uses a variety of measures to either eliminate or 
substantially reduce the magnitude and 
likelihood of impacts on corals in instances 
where there is a known potential for impacts as a 
result of human activities. These measures 
include the establishment of zones or special 
areas prohibiting certain activities, the imposition 
of permit conditions associated with specific 
activities, and the establishment of guidelines 
and codes of cond uct. 
Permits for Commercial Activities and 
Research 
All commercial and most research activities in 
the Great Barrier Reef Marine Park require a 
permit from the Great Barrier Reef Marine Park 
Authority. During the assessment of each permit, 
potential impacts on corals are considered and, if 
necessary, permit conditions are imposed to 
eliminate or minimise these impacts. 
Moorings 
Moorings and 'no anchoring areas' are used to 
reduce coral damage from boat anchors. Many 
commercial reef operators are requ ired to install 
and maintain their own mooring, while public 
moorings are being progressively installed i.n 
sensitive, high-use anchorages throughout the 
Marine Park. In the Whitsunday Islands, where 
anchor damage is a particular concern, 60 public 
moorings and 12 'no anchoring areas' have been 
installed. 
Coral Monitoring Programs 
An important management response to potential 
pressures on the environment is the 
establishment of a monitoring program to 
document the level of an y human-induced or 
natural impact, and to determi.ne whether any 
action taken by the relevant management 
agencies is effective at eliminating or lessening 
the impact. A major long-term background 
monitoring program being conducted by the 
Australian Insti tute of Marine Science provides 
feedback on the general condition of the reef, and 
any long-term trends in coral cover and fish 
abundance. For more information on the scope 
and extent of various monitoring programs on 
the Great Barrier Reef, see Managemel1t Status -
Monitoring. 
Monitoring is often required as a cond ition of a 
permit to conduct commercial activities on the 
Great Barrier Reef, and can include a 'reactive 
monitoring' component. This ensures that any 
indications of adverse impacts during the 
construction or installation of a structure on the 
reef are detected at an early stage and action is 
taken to minimise impacts. 
Tourist Guidelines for Diving, 
Snorkelling and Reef Walking 
Tourists on most trips to the reef are given an 
introductory lecture which stresses the 
importance of avoiding direct contact with coral 
by snorkellers and divers. Floats are provided at 
many reef sites to allow snorkellers to rest 
without standing on the reef. Reef walkers are 
also briefed to avoid walking directly on corals 
and are often accompanied by a guide who 
encourages appropriate behaviour. 
Shipping Regulations and Guidelines 
In order to reduce the risk of ships grounding 
within the Great Ba rrier Reef it is compulsory for 
all vessels over 70 m or any ships with a ca rgo of 
oil, chemicals or liquefied gas to carry a pilot 
whilst transiting the itu1er shipping route. As a 
response to political and community sensitivity, 
oil companies tend to direct crude oil tankers to 
travel outside the Reef when travelling along the 
Queensland coast. Further details on the 
management of shipping can be found in 
Managell1ent Statlls - Shipping and Oil Spills. 
[@MMARY 
The Great Barrier Reef World Heritage Area has 
a highly diverse coral fauna which varies in 
composition from inshore to offshore. Natural 
disturbances such as cyclones and river floods 
create a high level of natural variation in coral 
communities through time and between reefs. 
Impacts from crown-of-thorns starfish and coral 
bleaching also cause major changes to portions of 
the Great Barrier Reef at irregular intervals, but 
the link between these perturbations and human 
activities is WKertain. Although important 
human impacts such as increased terrestrial 
impacts from urban and agricultural activities, 
and tourism have been identified, no major 
widespread declines it1 coral status have been 
documented in relation to these impacts. A 
variety of management measures have been put 
it1 place to address the known impacts. 
Environmental Status Crown-of-thorns Starfish 
The crown-of-thorns starfish is one of a few 
animals which feed on living coral tissue. It gets 
its name from the dense covering of long sharp 
spules covering its upper surface. At low 
densities this an imal is just another part of the 
ecology of a coral reef. However, when the 
crown-oF-thorns s tarfish reaches densities at 
which it eats cora ls faster than they can grow 
and reprod uce, this can lead to major reductions 
in coral cover and result in major disturbance to 
the whole ecology of a reef. This threshold 
density is estimated to be 30 mature crown-of-
thorns starfish per hectare. Populations that 
exceed this density are known as 'outbreak 
popula tions'. 
The first outbreak populations of crown-of-
thorns starfish to be noticed and described were 
at Green Island and nea rby reefs offshore from 
Cairns Ul 1962. A group of reefs experiencing 
outbreak popu lations simultaneously is known 
simply as an outbreak. Over the next 14 years 
thls outbreak slowly spread southwards as far as 
reefs offshore from Mackay, w here it grad ually 
petered out. A second outbreak, probably again 
beginning to the north of Cairns and spreading 
south wards, occurred between 1979 and 1991. 
Both outbrea ks were mostly confined to mid-
shelf cora l reefs. The second outbreak 
affected approx imately 17% of the more 
than 2800 coral reefs in the World Heritage 
Area, with 5% of reefs having severe 
outbrea ks. It is thought that the apparent 
southward spread of outbreaks is due to 
crown-oF-thorns s tarfish larvae being 
transported from one reef to another by 
the East Aus tralian Current. 
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observed crown-of-thorns starfish that were 
sexually mature increased every year, indicating 
that the outbreak will increase in severity and 
geographic range. In the most recent surveys, 
populations of small juvenile crown-of-thorns 
starfish have been fowld in the southern par ts of 
the survey area. This suggests that, as in the first 
two ou tbreaks, the new outbreak is spread ing 
southwards. 
The effects of a crown-of-thorns starfish ou tbreak 
on a reef can be highly variable. In the second 
outbreak episode, about 57% of reefs that 
experienced an outbreak suffered 30% to over 
50% cora l mortality over at least one-third of 
their perimeters. However, not aU reefs were so 
badly affected . On average, this outbreak episode 
caused a 3.4-fold increase in the amount of dead 
cora l on affected reefs. 
The crown-oF-thorns starfish is an orga nism that 
can be viewed from two differen t perspectives. 
Firstly, it is a component of the coral reef 
ecosystem. As such we can consider the issues o f 
state, pressure and response as they relate to the 
starfish itself. Secondly, the crown-of-thorns 
starfish ca n be considered as a direct pressure on 
hard corals (because it feeds on them) and an 
indirect pressure on other reef organisms (such 
as many fishes) that are reliant on hard cora ls for 
food or shelter. 
1994-95 
Development of 
Crown-of-thorns 
Starfish Outbreak 
1995-96 
Year 
Reef StatuS 
1996- 97 
In 1993, the first stages of another 
outbreak were detected. Since then this 
outbreak has developed, with increasing 
numbers of crown-of-thorns starfish being 
fOlUld and increasing numbers of reefs 
being affected. Surveys of the Cairns 
Section of the Marine Park in 1994-95 
found only two out of 27 surveyed reefs 
(7.4%) had reef-wide outbreaks. In 
1996-97 thls figure was seven out of 28 
(25%). Thirteen reefs had outbreaks over 
part of their a rea (spot outbreaks), leaving 
only eight that were completely free from 
outbrea ks. In addition, the proportion of 
Surveys over the last three years have found that an increasing 
percentage of coral reefs in the area between Li zard Island and 
Ingham are experiencing outbreaks of the crown·of·thorns starfish. 
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The current crown-af-thorns starfish outbreak is spreading southwards in a pattern similar to the prev ious two outbreaks. 
In this map. the categories 'reef-wide outbreak' and 'spot outbreak' are combined to form the category 'outbreak present'. 
l:ii!.ESSURE 
Crown-of-thorns starfish outbreaks may 
be caused by the interaction of many 
factors, all of which may vary in both 
space and time. Despite significant 
research effort, there is still uncertainty as 
to the causes of crown-of-thorns starfish 
outbreaks. 
It is possible that these outbreaks are a 
natural phenomenon. The crown-of-thorns 
starfish has the ability to produce very 
large numbers of offspring (a single large 
female can produce up to 60 million eggs 
in a breeding season ), allowing 
populations to grow rapidly under 
favourable conditions. There is some 
geological evidence to suggest that 
outbreaks have occurred on the Great 
Barrier Reef for the last 3000 to 7000 years. 
However, as wi th most aspects of the 
crown-of-thorns starfish issue, this 
evidence is not unequivocal and there are 
those who disagree with the conclusions 
drawn from it. 
Others have speculated that human 
activities may be responsible for at least 
making outbreaks worse and I or more 
frequent, if not actually causing them. Two 
major theories have been put forward as 
to how this may happen. Firstly, it is 
possible that increased nutrient run-off 60 mill ion eggs in a single spawning season. 
from the land increases the amount of 
phytoplankton in the water. Larval crown-of-
thorns starfish feed on this phytoplankton and 
an increase in the food supply may lead to 
higher survivorship of the larvae, eventually 
leading to an outbreak. Secondly, it has been 
proposed that fishing and shell collecting have 
led to decreased numbers of predators of the 
crown-of-thorns starfish. Among these predators 
are the giant triton shell, the humphead maori 
wrasse and some emperors. The reduced 
numbers of these predators is thought by some 
to allow crown-of-thorns starfish populations to 
increase beyond natural levels. 
Despite substantial research programs since 1972, 
none of the evidence gathered so far, either 
supporting outbreaks as natural phenomena or 
as being caused by human pressures, is 
unequivocal. A recent survey of scientists 
suggests that most believe that crown-of-thorns 
starfish outbreaks are natural phenomena, 
although it is possible that the frequency of 
outbreaks has increased due to some human 
influence. The causes of crown-of-thorns starfish 
outbreaks are complex and, so far, the role 
played by humans is unclear. 
[@SPONSE 
In the absence of definitive information about 
whether crown-of-thorns starfish outbreaks are 
natural, the Great Barrier Reef Marine Park 
Authority has adopted a policy of minimum 
intervention. This means that there is no 
interference with crown-of-thorns starfish 
populations on a large scale. However, small-
scale control programs may be permitted by the 
Authority in areas of tourism or scientific 
importance threatened by crown-ot-thorns 
starfi sh outbreaks. Sodium bisulphate (also 
known as 'dry acid') has been identified as an 
effective, environmentally acceptable agent to kill 
crown-of-thorns starfish on a local scale. It is 
biodegradable and does not affect other plants 
and animals on the reef. The chemical is applied 
by direct injection into the tissues of the crown-
of-thorns starfish. 
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Because of the uncertainty about the causes of 
outbreaks, it is of vital importance that the 
waxing and waning of crown-of-thorns starfish 
populations and their effects on coral reefs are 
closely monitored. This may allow us to further 
understand whether or not these effects are 
sustainable in the long term. Currently, there are 
three major monitoring programs of crown-of-
thorns starfish populations. 
• Broadscale surveys are carried out by the 
Australian Institute of Marine Science using 
observers towed on manta boards. This 
method allows the detection of major crown-
of-thorns starfish outbreaks and simultaneous 
observations of cora l cover. These surveys 
have been carried out every yea r since 
1985-86 on reefs spread throughout the World 
Heritage Area. 
• Fine-sca le surveys are carried out by the 
Cooperative Research Centre for Ecologically 
Sustainable Development of the Great Barrier 
Reef. These surveys use scuba divers to 
closely inspect the reef surface, allowing 
detection of much smaller sizes and numbers 
of crown-of-thorns starfish than the 
broadscale surveys. Fine-scale surveys have 
been ca rried out since 1994-95 and have only 
covered reefs in the Cairns and Central 
Sections of the Grea t Barrier Reef Marine 
Park. 
• Observations from reef users are reported 
through the COTSWATCH program. This 
program operates an ywhere in the World 
Heritage Area where users go. In 1993, it was 
the results from the COTSWATCH program 
that initially alerted scientists and managers 
to the build-up of crown-of-thorns starfish 
numbers in the Cairns Section. 
Crown-of-thorns starfish outbreaks can cause 
significant disturbance to coral reefs over a w ide 
geographic area. At present, the Great Barrier 
Reef World Heritage Area is experiencing its 
third major outbreak, currently centred near 
Cairns and expected to progress southward in 
the next few years. Despite considerable 
scientific research, the cause of crown-oF-thorns 
starfish outbrea ks and the role of human 
activities as a ca usa l factor are unknown. 
Consequently management activities are 
confined to accurately assessing the current 
extent and intensity of the outbreak, and to 
providing advice on crown-oF-thorns starfish 
control measures for particular commercially and 
scientifica lly important sites. 
Populations of the coral -eating crown-of-thorns starfish fluctuate from small numbers to major 
outbreaks that can cause substantial damage to reefs. Scientists are still uncertain as to what 
causes these outbreaks. 
Environmental Status I Fishes 
[riOATE 
The Great Barrier Reef World Heritage Area is 
home to an amazing diversity of fishes. The exact 
number of fish species is unknown, but estimates 
range from 1200 to 2000, with 1500 being the 
most commonly quoted number. For the 
purposes of this report, fishes are divided into 
three groups: coral reef, inshore and estuarine, 
and pelagic. Much of the research that has been 
carried out on the fishes of the World Heritage 
Area has been on coral reefs, so there is more 
information available for fishes from this habitat 
than there is for fishes from others. 
Coral Reef Fishes 
Broadscale studies of distribution of coral reef 
fishes have been carried out at the Australian 
Institute of Marine Science, particularly by the 
Long-term Monitoring Program. Findings 
indicate strong spatial patterns in distribution of 
fishes, particularly across the continental shelf. 
Scientists are uncertain as to what causes these 
patterns but several factors may be involved. 
They include: 
• the degree of exposure to waters bearing high 
nutrient and sed iment loads close to the 
mainland, 
• the degree of exposure to waters bearing low 
nutrient and sediment loads and fish larvae 
from the Coral Sea, and 
• the degree of exposure to wave action. 
Latitudinal patterns are also present, but are 
weaker than cross-shelf patterns. 
Many species of reef fishes are long-lived and 
recruitment of new juveniles to populations 
varies markedly from year to year. Thus, when a 
particular year has an unusually high recruitment 
event, that age-class can dominate the 
population. It is a feature of reef fish populations 
tha t they decline slowly over time, but increase 
rapidly after a good recruitment season. These 
slow declines and rapid increases are not 
synchrorused between species because good 
recruitment seasons happen in different years for 
different species and may be widely separated. 
For the most part, information about the state of 
species that are targeted by the reef fish line 
fishery (see Pressure) has been derived from 
studies comparing fished and unfished reefs or 
studying the effects of fishing. 
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Studies of closed reefs that have been re-opened 
to fishing can show immediate effects of drastic 
reduction of numbers of legal size coral trout (one 
of the species targeted by the fishery - see 
Pressure). At Boult Reef, 75% of legal size coral 
trout were removed within 18 months after re-
opening to fishing. When Bramble Reef was re-
opened to fishing, the effects on the population of 
legal size coral trout were rapid with 57% of the 
legal size stock removed within two months and 
78% within one year. 
Juvenile recruitment pulses (as described above) 
can also dramatically affect the stock size on both 
closed and open reefs. During the closure of 
Bramble Reef, densities of legal size cora l trout 
increased by over 300%. Increases, although 
smaller, also occurred on three nearby reefs that 
were open to fishing. These increases were driven 
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by a large pulse of juvenile recruitment in the 
first year of closure. As these juveniles grew, they 
increased the population of legal size coral trout 
in the following years on all reefs. However, as 
they reached legal size, they were vulnerable to 
being caught on the reefs open to fishing and 
numbers of lega l size trout did not increase as 
much on the open reefs as they did on Bramble 
Reef. 
so 
Density of 
Legal Size Coral Trout 
Year 
After Bramble Reef was closed to fishing in 1992, the density 
of legal size (over 38 em long) trout increased on both 
Bramble Reef and nearby John Brewer Reef, which remained 
open to fish ing. This was due to a good recruitment season in 
1992 on both reefs. However. the increase at Bramble Reef 
was greater than at reefs still open to fishing, because, as the 
recruits grew to legal size, they were fished at reefs other 
than Bramble. When Bramble Reef was re.opened to fishing in 
July 1995, the population of legal size coral trout fell by 57% in 
just (Wo months. The lines above and below each bar show 
the standard error. an indication of the uncertainty associated 
w ith the measurement. 
Most studies comparing nominally closed reefs 
with those open to fi shing have fa iled to find 
significant differences in total numbers of coral 
trout. Findings in such studies may be affected 
by the history of fishing pressure, the strength of 
the age classes that are supporting the fishery 
and the amount of illegal fishing in protected 
areas. However, several surveys have found 
differences in the size structure of coral trout 
populations on open and closed reefs. Results 
indicate that open reefs often support higher 
numbers of below legal size coral trout and 
lower numbers of above legal size trout than 
closed reefs. These differences between open and 
closed reefs can be as much as twofold, as found 
in a study in the Capric"Om-Bunker group in 
1986. 
A major problem with interpreting results from 
most studies that have compared open and 
closed reefs is that studies did not quantify the 
actual amount of fishing pressure on reefs. Reefs 
were simply classified as fished or unfished, 
according to their sta tus in the zoning plan and 
results were analysed according to this 
classification. If nominally open reefs are only 
subject to low levels of fishing and /or nOminally 
closed reefs are subject to illegal fishing pressure, 
then interpretation of these results is difficult. 
There is much anecdotal and some circumstantial 
evidence of illegal fishing on closed reefs, but no 
solid data about the true extent of such 
infringements. Further problems with 
interpreting such studies come from the apparent 
speed with which effects of fishing become 
apparent. As indica ted by the studies at Boult 
and Bramble reefs, reductions in population 
numbers of targeted species on a previously 
unfished reef occur rapidly when the reef is 
opened to fishing. Thus, the major effects of line 
fishing over much of the Great Barrier Reef may 
have occurred before any scientific studies into 
those effects began. 
Another important source of information about 
cora l reef fishes targeted by the line fi shery are 
the data from the compulsory commercial reef-
line logbooks kept by the Queensland Fisheries 
Management Authority. Available catch, effort 
and catch per unit effort data are va riable from 
yea r to year, but show no consistent trends at a 
regional scale. Two exceptions were most species 
groups in the Swains region and Spanish 
mackerel in the Townsville region. In the Swains, 
catch and ca tch per unit effort have been 
declining, subsequently followed by declining 
effort. Although catch and effort for Spanish 
mackerel have declined in the Townsville region, 
ca tch per unit effort has remained stable. Fishers 
indicate that this is a result of a swing to 
targeting coral trout for economic reasons. There 
is considerable anecdotal evidence of localised 
overfishing, particularly between Innisfail and 
Port Douglas. These views are shared by fishers 
from all fishing sectors but are not supported by 
the available scientific data. 
Inshore and Estuarine Fishes 
Relative to coral reef fishes, little information has 
been published about inshore and estuarine fish 
species. Present levels of commercial harvest are 
considered to be sustainable but the resource is 
considered to be fully utilised. A major 
information gap that has been identified is that 
relating to stock assessment of all exploited 
species. Another gap is the lack of information 
on recreational catch. While recreational catch 
ra tes are tmknown, they are believed to be 
declining, particularly adjacent to population 
centres. 
Pelagic Fishes 
Pelagic fishes are those that typically are seldom, 
if at all, associated with the seabed. Instead, these 
fishes spend their lives in open waters. The 
degree to which individual species are associated 
with the seabed varies. Some species, such as 
Spanish mackerel, are often found close to coral 
reefs. 
Pelagic fishes include a variety of mackerels, 
tunas, sharks, billfishes (including marlin and 
sailfish), wahoo, dolphinfish, herrings, trevallies, 
barracudas, anchovies, sprats, garfishes, scads, 
pilchards and sardines. 
Information on the state of populations of pelagic 
fishes is scarce, even for those that are 
commercially exploited. 
@ ESSURE 
Coral Reef Fishes 
Direct human pressure on coral reef fishes comes 
almost exclusively from fishing. Fishing activi ties 
can be subdivided into four groups: commercial 
reef line fishing, recreational fishing (including 
line and spear fishing), charter boat fishing and 
aquarium fish collecting. 
The commercial reef fish line fishery is a limited 
entry fishery with 251 licensed operators in the 
principal fishery, and a further 1563 licence 
holders with more limited access to reef fish 
stocks. Target species include trout, cods and 
groupers, tropical snappers 
and sea perch, emperors and 
wrasses. Catch and effort 
are recorded through a 
compulsory logbook system 
operated by the Queensland 
Fisheries Management 
Authority. 
There are many issues of 
management concern in the 
reef fish line fishery. They 
include the live fish export 
sector, latent effort in the 
fishery and targeting of fish 
spawning aggregations. 
Additional information on 
the reef fish line fishery is 
presented in Management 
Status - Fisheries. 
to export market demand, principally from Hong 
Kong. However, more recently there has been a 
significant reduction in the live fish trade as a 
consequence of the downturn in the Asian 
economy. Prior to 1995, live fish production was 
negligible, but in 1997 it accounted for 15% of the 
total commercial catch of demersal reef fishes in 
Queensland. 
Most of the catch in the live fish sector is coral 
trout. The higher prices tha t were paid for live 
fish caused some comrnercial line fishers to 
convert from dead-fish to live-fish operations. 
Also, some inshore net fishers moved into the 
live reef fish sector. About 110 licensed fishing 
boats changed over to live fish operations during 
the peak of demand for live fish. These boats 
produced an annual export income of about $20 
million. 
There is latent effort (also known as excess 
fishing capacity) within the commercial fishing 
sector. Latent effort is that which is licensed or 
permitted but not currently taking place or not 
fully utilised. It means that fishing effort can 
potentially increase without management 
arrangements changing or new licences being 
issued. 
Some reef fishes form dense spawning 
aggregations at particular sites and times. 
Evidence from elsewhere demonstrates that 
fishing targeted at spawning aggregations has 
the potential to seriously jeopardise the viability 
Over the last three years, 
commercial harvesting of 
live reef fishes has emerged 
as a new product form for 
reef fish stocks, in response 
T he Great Barrier Reef is home to an amazing diversity of fishes 
with estimates ranging from 1200- 2000 species. 
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of stocks. In the Great Barrier Reef, scientists 
have documented small spawning aggregations 
of common coral trout and there is anecdotal 
evidence of larger aggregations of other species 
targeted by the reef fish line fishery. The 
potential to overfish stocks due to increased 
fishing effort during fish spawning seasons has 
been identified as an issue that needs to be 
addressed by fishery managers, researchers and 
the various fishing sectors. However, there is 
virtually no good information available about the 
extent to which spawning aggregations are 
targeted, or what effect this targeting is having. 
Recreational fishing includes line and spear 
fishing. Results of a Queensland Fisheries 
Management Authority telephone survey in 
October 1996 indicated that about 35% of people 
living on the coast adjacent to the Great Barrier 
Reef fish for recreation. Of these, between 30 and 
35% (depending on the area) target saltwater 
species such as coral trout, mackerel, whiting 
and barramundi. Only limited information is 
available on catch and effort, but estimates 
ind icate an annual catch of 3500-4300 tonnes 
(mostly from line fishing in coastal and reef 
waters). 
In 1998, the charter boat fishery comprised 270 
charter vessel operators holding permits to 
lmdertake fishing trips. Of these opera tors, 211 
were authorised to engage in offshore fishing. In 
1996-97, charter boat operators generated 15633 
days of fishing effort and caught 265 tOfllles of 
fishes, mostly coral trout, red emperor and red-
throat emperor. 
Current information about stocks of reef fishes is 
insufficient to demonstrate whether or not 
current levels of exploitation are sustainable. For 
information on the harvest fishery for marine 
aquarium fish, see Management Status - Fisheries. 
Inshore and Estuarine Fishes 
Inshore and estuarine fish stocks are exploited by 
commercial, recreational, charter boat and 
indigenous fishers, as well as fishing guides. The 
main species groups exploited include mullet, 
bream, whiting, lesser mackerel, salmons, 
barramundi and sharks. Total commercial catch 
is approximately 3000 tonnes per year with an 
estimated value of $15 million. 
Currently, tl1ere are 814 net endorsements issued 
to commercial fishers on the east coast. It is 
estinlated that 40 to 50% of these operate i.n the 
World Heritage Area. T1,ere are approximately 
200 licensed charter boat operators and fishing 
guides. Their effort adjacent to popula tion 
centres and tourist destinations is considered 
significant. 
There are some issues of management concern in 
the fishery for inshore and estuarine fishes. For 
commercial netting, the major issues are the 
bycatch of non-target species and the incidental 
capture of protected or endangered species such 
as turtles, dugongs and dolphins. Another 
concern is the effects of net fishing on the 
biodiversity of coastal and estuarine systems. 
Pelagic Fishes 
Both recreational and commercial fishers fish 
certain species of pelagic fishes. 
Small, inshore pelagic species include anchovies 
and sprats. No fisheries currently exist for this 
group of fishes within the World Heritage Area, 
but potential for industrial fisheries for baitfish 
has been shown to exist, often close to coral reefs. 
Small, open-water pelagic species include 
garfish, scads, pilchards, sardines and herrings. 
They are either fished commercially as baitfish 
(especially garfish) or have considerable 
potential as baitfish for commerciallongline 
fishing in the Coral Sea, recreational marlin or 
sailfish fishing, and perhaps for cat food, 
mariculture or human consLUnption. 
Large, coastal pelagic species are subject to 
commercia l and recreational fishing pressure, 
usually by trolling. T1,ese species include 
Spanish mackerel, double-lined mackerels, some 
tunas, treva llies and barracudas. Commercial 
fishing using drift mesh nets takes a number of 
shark species in the whaler family and a variety 
of inshore mackerels. Between 1988 and 1993, the 
catch of sharks on the east coast of Queensland 
was between 320 and 450 tonnes. Between 60 
and 95% of this catch was reported from within 
the World Heritage Area. Little has been 
documented about the species composition of the 
catch. 
Large, oceanic pelagic species include tunas and 
bill£ishes. There is a commercial fishery for tuna, 
but the fishers rarely enter, or even come close to, 
the World Heritage Area. The tuna fishers have a 
volwltary ban on keeping any billfishes that are 
caught. The recreational fishery for billfishes is 
mostly restricted to tl1e continental shelf, inside 
the World Heritage Area. This sector has a 
vohmtary code of practice of non-retention of 
black marlin, except first marlin in some cases or 
potential record weight fi sh. The majority of 
marlin caught are released and some are tagged 
before release. 
lMSPONSE 
Management related to fishes is carried out 
mainly by the Queensland Fisheries 
Management Authority and the Great Barrier 
Reef Marine Park Authority. Common to both of 
these agencies are the principles of conservation, 
ecologically sustainable use, protection of critical 
areas, equitable resource use and integrated 
management. However, these two organisations 
have separate responsibilities. The Great Barrier 
Reef Marine Park Authority is primarily 
responsible for the care and development of the 
Great Barrier Reef Marine Park and is not 
responsible for fisheries management, except for 
this purpose. The Queensland Fisheries 
Management Authority is responsible for the 
management of fishing and collecting operations 
and optimisation of the use of available fisheries 
resources. Further details of the management 
activities of these two agencies can be found in 
Management Status - Fisheries. The Australian 
Fisheries Management Authority is responsible 
for management of fisheries for some pelagic 
species within the World Heritage Area. 
Coral Reef Fishes 
Under the current fishery management regime of 
the Queensland Fisheries Management 
Authority, commercial line fishing is managed 
through licensing, gear restrictions and 
minimum size lilnits on the major species. Bag 
limits apply to the recreational fishing sector, 
while charter boat fishing is managed through 
licensing and bag limits. Certain reefs are 
protected from fishing through Marine Park 
zoning. Under the zoning plans, there is no 
distinction between commercial and recreational 
operations in the reef fish line fishery. 
A rev iew of the management measures for the 
reef fish line fishery is nearing completion. 
Management issues of concern such as latent 
effort and emerging new fishing effort are being 
considered by the Reef Fish Management 
Advisory Committee. New management 
measures for the fishery will be implemented by 
statutory fishery managemen t plans. 
Management of the reef line fishery has been 
hampered by a shortage of informa tion abou t the 
effects of fishing. The Effects of Line Fishing 
project has been established to provide the 
necessary teclmical basis for quantitative 
evaluations of potential management s trategies 
for line fishing in the Great Barrier Reef World 
Heritage Area. The project is a joint initiative of 
James Cook University, the Australian Institute 
of Marine Science, the Queensland Department 
of Prinlary Industries, the Marine Division of the 
Commonwealth Scientific and Industrial 
Research Organisation and the Great Barrier Reef 
Marine Park Authority. The Effects of Line 
Fishing Experiment is one strategy of the project 
to gain necessary data as quickly as possible. The 
first phase of the experiment involved the 
opening of previously closed reefs to fishing and 
the closure of historically open reefs to assess the 
impact on reef fish stocks and reef communities 
of recreational and commercial fishing, and the 
recovery of reef fish populations after fishing 
ceases. 
Inshore and Estuarine 
Fishes 
The Queensland Fisheries 
Management Authority uses a 
number of restrictions in the 
management of the fishery for 
inshore and estuarine fish 
species: 
• limited entry (in early 1998, a 
licence buy-back operation 
resulted in a reduction in the 
number of east coast 
commercial net endorsements 
from 1029 to 814), 
• limitations on length, drop, 
mesh size and line strength of 
commercial nets, 
• limitations to vessel upgrade 
and replacement, 
The coral trout is the fish most sought after by both recreational and 
commercial fishers. 
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• spatial and temporal closures aimed at 
protecting juvenile and breeding stocks and 
reducing conflict among fishing sectors, 
• minimum and maximum legal sizes of fish, 
• bag limits for some species for recreational 
and charter boa t fishers, 
• gear restrictions for recreational and charter 
boat fishers, and 
• a licensing scheme for charter boat operators 
and fishing guides. 
As with other fi sheries in Queensland, there is a 
Managemen t Advisory Committee for estuarine 
and inshore fisheries. The Tropical Finfish 
Management Advisory Committee is an 
expertise-based group which is currently 
preparing a discussion paper on the fishery, as a 
first step in the production of a management 
plan. Further reductions iJ, licence numbers are 
intended as a part of the management plan. 
Pelagic Fishes 
Some pelagic fishes, including many of the larger 
coastal species, have migratory adults or use 
d ifferent habitats at different phases of tl,e life 
cycle. Thus, for some species, individuals spend 
part of thei r lives inside the World Heritage Area 
and part outside. This can complicate 
management of these species. 
Tuna, some tuna-like species and billfishes fa ll 
w,der the responsibility of the Commonwealth 
organisation, the Australian Fisheries 
Management Authority. Within the World 
Heritage Area, pelagic fishing operations are 
limited to line gear of no more than six hooks. 
Therefore, commercial fishing activities are 
restricted to trolling, pole-and-line, handline and 
very short horizontal or verticallonglines. The 
majority of commercial pelagic fi shers rarely 
enter, or even come close to, the World Heritage 
Area. 
A number of pelagic fish species are the 
responsibility of the Queensland Fisheries 
Management Authority. Trevallies, wahoo and 
reef-associated mackerels such as Spanish and 
double-lined mackerels are considered by the 
Reef Fish Management Advisory Committee. 
These species are primarily taken by hook and 
liJ,e. For the east coast stock of Spanish mackerel 
within the World Heritage Area, there is a 
mininlum legal size and a bag limit for the 
recrea tional sector. Targeted mesh netting is 
banned to prevent netting on major identified 
spawning areas. 
The remaining mackerels and sharks are, for 
commercial purposes, taken primarily by mesh 
nets. Therefore they are considered by the 
Tropical Finfish Management Advisory 
Committee. Regulations exist for net length and 
mesh size. There are legal size restrictions for the 
mackerel species and a bag limit for recreational 
fishers. 
For small pelagic species, the Queensland 
Fisheries Management Authority has regulations 
about small mesh surround nets deployed for 
garfishes, and gear restrictions banning the use 
of purse seine nets or lift nets. 
There are approximately 1500 species of fishes in 
the Great Barrier Reef World Heritage Area. 
Community composition va ries across the shelf 
with some species being restricted almost 
exclusively to inshore or shelf-edge reefs. Reef 
fi sh numbers va ry considerably from reef to reef 
and from year to year as a result of fluctuations 
in recruitment. 
Line fishing pressure represents the most 
important pressure on reef fishes, and several 
studies have detected differences between fished 
and unfished populations and between periods 
before and after the re-opening of a closed reef. 
While larger fishes tend to be more abundant on 
unfished reefs, there is no indication from 
various monitoring programs of any large-scale 
significant declines iJ, targeted species. Line 
fishing is controlled through limited licensing of 
commercial operators, limitations to fishing gear, 
bag limits, size limits, seasonal closures and the 
zoning of selected reefs to prohibit fishing. 
Uncertainties regarding the effectiveness of reef 
closures due to illegal fishing in protected areas, 
the lack of data on long-term trends, and the 
need to protect spawning aggregations are issues 
which require further attention. 
Fisheries also exist for some species of inshore 
and estuarine fishes, and pelagic fishes in the 
World Heritage Area. Even for commercially 
exploited species, stock assessments and trend 
da ta are very limited . Fishing is controlled by a 
variety of management measures including 
licenSing, gear restrictions, size and bag limits, 
and spatial and seasonal closures. 
Environmental Status Birds 
The bird species of the Great Barrier Reef World 
Heritage Area can be divided into three groups 
based primarily on habitat use: shorebirds, land 
birds and seabirds. There are seven 
internationally significant areas for shorebirds in 
or adjacent to the World Heritage Area, including 
Bowling Green Bay and Shoalwater Bay. The 
land birds of the World Heritage Area are found 
on continental islands and the communities on 
these islands are similar to those of similar 
habitats on the adjacent mainland. However, the 
World Heritage Area is particularly important to 
a number of land birds, including the Torresian 
imperial-pigeon and the silver-eye. 
Most of the detailed information available about 
birds in the World Heritage Area concerns 
seabirds and the rest of this section will deal 
exclusively with this group. 
Between 1.4 and 1.7 million seabirds from 22 
species breed on islands in the World Heritage 
Area each year. The popu lation of non-breeding 
birds may add a further 425 000, giving a total 
seabird population that may exceed two million. 
This represents more than 25% of Australia's 
tropical seabird breeding population. 
By far the two most numerous species are the 
wedge-tailed shearwater and the black noddy. 
More than 50% of Australia's black noddy 
population and about 25% of its wedge-tailed 
shearwaters breed in the World Heritage Area. 
Breeding populations of seabirds are 
concentrated in the northern and southern 
quarters of the World Heritage 
Area where islands suitable for 
nesting are most common. At least 
55 islands have been identified as 
significant seabird nesting sites. In 
particular, the 12 islands of the 
Capricorn-Bunker group, in the 
extreme south, support 73-75% of 
the total seabird biomass of the 
World Heritage Area, mainly 
because the wedge-tailed 
shearwater and black noddy are 
found in this area. However, it is 
the northern part of the World 
Heritage Area that is home to the 
Heritage Area). Raine Island, in the north, has 
the greatest diversity of any island with 15 
breeding species. 
Seabird populations on islands are highly 
variable, even under natural conditions. Thus, in 
order to positively identify trends in populations, 
intensive monitoring is required. One seabird 
study that has positively identified population 
trends in the Great Barrier Reef involved 
monthly bird censuses over a ten-year period at 
Michaelrnas Cay. The study identified a 46% 
decrease in the number of nesting pairs of 
common noddy between 1984 and 1994 and a 
26% decline in the sooty tern population. 
Another study from the Swain Reefs has shown 
significant declines in numbers of brown boobies 
and silver gulls, but stable numbers of masked 
boobies. Brown booby numbers fell from 3200 in 
1986 to 1300 in 1993. Only this kind of high 
intensity, long-term monitoring can hope to 
detect trends in seabird populations. 
Seabird populations are affected both by natural 
pressures and by pressures from human 
activities. There have been no studies into the 
relative effects of natural and human pressures. 
However, it seems likely that effects of human 
activities may delay recovery of populations 
from natural disturbance or even prevent the 
recovery altogether. 
Natural pressures on seabird populations include 
cyclones and gales, scarcity of food during EI 
Nino events and habitat loss from island erosion. 
For example, reduction in food availability, 
greatest seabird diversity with 22 
breeding species (in other words all 
the species found in the World 
Several spec ies of seabird. such as this black noddy. nest on islands in the 
Great Barrier Reef World Heritage Area. 
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probably associated with El N ino, is the most 
likely cause of the declines in brown booby and 
silver gull numbers in the Swain Reefs. 
Cyclones in 1986 and 1990 at Michaelmas Cay 
caused short-term reductions in the breeding 
population of common noddies by 34% and 47% 
respectively. The most likely explanation for 
these reductions is not mortality of birds but 
simply that birds stayed away from the island 
during and immediately after the cyclones. In 
addition, the cyclones did not affect all species 
equally, with no decline in the numbers of sooty 
and crested terns. 
More recently, in 1997 cyclone Justin hit 
Michaelmas Cay, causing an estinlated two-
thirds of the seabird population to be displaced 
and 80% of the island's vegetation to be buried 
under sand . Most of tl,e seabirds returned after 
the cyclone moved away. Although, in the 
examples described above, there was apparently 
little bird mortality as a result of cyclonic activity, 
this is not always the case. If a cyclone or 
inclement weather prevents breeding adults from 
feeding their chicks, this can lead to high 
mortality of chicks from starva tion. 
Pressures caused by human activities include 
direct disturbance of nesting seabirds and habitat 
loss and deteriora tion. Direct disturbance is of 
particul ar concern on islands with high levels of 
tourism acti vity. 
The cause of the long-term decline in 
populations of common noddies and sooty terns 
at Michaelmas Cay described above is uncertain. 
However, the most likely cause of the decline is 
increased hlllllan activity due to tourism on the 
island, with visitation in the early 1990s 
exceeding 70 000 people per year. 
@ SPONSE 
The management of most islands in the Grea t 
Barrier Reef World Heritage Area, including 
those with nesting seabird populations, is the 
responsibility of the Queensland Department of 
Environment and Heritage. Access to these 
islands ranges from completely prohibited 
without a scientific research permit to completely 
open. Some islands have seasonal closures to 
protect seabirds during the breeding season. 
Guidelines for managing visitation to seabird 
breeding islands have been published by the 
Grea t Barrier Reef Marine Park Authority. 
The greatest challenge in making management 
decisions affecting seabirds is to increase 
understanding of their populations and status. 
The alUl ual monitoring of seabird breeding 
numbers at key locations and regions should 
continue in order to further document 
populations trends. Studies of this nature are 
required to improve understanding of the 
seabird populations of the Great Barrier Reef 
World Heritage Area and provide for informed 
management decisions. 
Michaelmas Cay provides an example of how 
monitoring data can assis t in management 
decision making. As a result of concern over the 
effects of cyclone Justin, access to the cay was 
closed for two weeks by the Queensland 
Department of Environment and Heritage. Long-
term declines in sooty tern and common noddy 
populations led the Department and the tourism 
industry to jointly develop new management 
arrangements. Human use of the cay was 
reduced by restricting the area for human access 
to 50 m wide (previously 75 m) and below the 
3 m tidal limit (previously 4 m). The number of 
people allowed on the cay at one time was also 
red uced from 100 to 50. These new measures 
ha ve been put in place for a four-year period. 
In addition to the new management n1easures, a 
Michaelmas Cay Steering Conunittee was formed 
to review issues of relevance to the management 
of the cay. This Committee comprises 
representatives from the Queensland Department 
of Environment and Heritage, the tourism 
industry, conservation groups and Birds 
Australia. Monthly counts of seabird populations 
on the cay are continuing to monitor the effects 
of the new management measures. 
[jiJMMARY 
The Great Barrier Reef World Heritage Area is an 
important habitat for breeding seabirds, 
containing more than 25% of Australia's tropica l 
breeding populations and over 50% of the 
population of one species. TI,e northern and 
southern quarters of the World Heritage Area are 
the most important for breeding seabirds due to 
the abundance of suitable islands for nesting. 
The high level of natural variabili ty in seabird 
numbers necessitates a high frequency of 
monitoring in order to detect trends. Declines in 
some species have been observed. In one location 
this has been attributed to tourism activities, 
whilst in another it may be associated with El 
Nino. Management to protect seabirds has 
focused on restricting access to breeding areas 
and ongoing status monitoring. Guidelines for 
managing visitation to seabird breeding islands 
have been developed . 
Environmental Status Reptiles 
The reptiles found in the wa ters of the Great 
Barrier Reef World Heritage Area fall in to tlu'ee 
major g roups: crocod iles, marine turtles and sea 
snakes. 
Crocod iles found in the World Heritage Area are 
considered temporary migrants from coastal 
river systems. Although records indica te that 
crocodiles are found over a wide area of the Far 
Northern Section of the Marine Park, they only 
occur at low density and no nesting in the World 
Heritage Area has been reported. Between 1977 
and 1995 there were 84 sighting reports of 
crocodiles or their tracks. The prinlary habitat for 
crocodiles on eastern Cape York Peninsula occurs 
in coastal river systems, therefore, crocodiles are 
not considered further in this report. Details on 
marine turtles and sea snakes are provided 
below. 
MARINE. TURTLE.S 
[jjATE 
Of the world's seven species of marine turtles, 
six are found in the waters of the Great Barrier 
Reef. They are the g reen, hawksbill, loggerhead, 
f1atback, oli ve Rid ley and leatherback turtles. 
One of these, the fl a tback, nests only on 
Australian beaches. Out of the six species, fOllr 
(green, loggerhead, hawksbill and f1 a tback) have 
internationally sign ificant populations in the 
World Heritage Area. The Grea t Barrier Reef is 
one of the few remaining havens for marine 
turtles in the world. 
Marine turt les aggregate fo r breeding a t a limited 
number of nesting beaches, w ith indi vidual 
females always returning to nest at beaches in 
the sa me area where they were born. Exa mples 
from the World Heritage Area include Ra ine and 
Heron islands which are internationally 
significant green turtle nesting beaches, and 
Wreck Island, a major loggerhead nesting beach. 
Marine turtles can nligrate as much as 2600 km 
between nesting beaches and feeding areas, but 
show great fidelity to both feeding and nesting 
sites. 
Most marine turtles are slow growing and take 
decades to reach sexual maturity. Females do not 
breed every year with periods between breed ing 
episodes of five to eight years for green turtles 
and two to three years for f1atback turtles having 
been measured. Marine turtles require high 
annllal survivorship of adults and near-adults in 
order for populations to be maintained. 
On a g lobal scale, marine turtle popu lations are 
under threat. The hawksbill is listed as 'cri tica lly 
enda ngered ' on the 1996 lUCN Red List oj 
Threatelled Anilllals. This mea ns that this species 
is a t 'ex tremely high risk of extincti on in the 
immed iate future'. Green, oli ve Ridley, 
loggerhead and lea therback turt les are listed as 
'endangered ', meaning that they are at 'high risk 
of ex tinction in the near future', Flatback turtles 
are listed as 'vu lnerab le', meaning that this 
species is at 'high risk of ex tinction in the 
medi um-term future'. 
In Australia, marine turtles are also in a 
vulnerable position. Apart from the flatback 
turtle, all species of marine turtles found in 
Australian waters are listed in the Endangered 
Species Protection Act 1992. The loggerhead turtle 
is listed as 'endan gered' and the four other 
species as 'v uLnerable'. 
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Each year during the nesting season, the number of nesting female loggerhead turtles on W reck Island is counted during the 
last two weeks of D ecember. Since 1977, numbers have fallen dramatically. 
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Nesting Female Green Turtles 
at Heron Island 
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Numbers of nesting female green turtles at Heron Island have been extremely variable since 1974. This variabil ity is caused by 
regional climatic cycles. While this variability makes it difficult to distinguish trends in the data, results from monitoring of 
green turtles in the northern Great Barrier Reef suggest that mortality of adults in distant feeding areas is unsustainable. 
in the Great Barrier Reef World Heritage Area 
most scientific studies of turtle populations have 
concentrated on green and loggerhead tu rtles. 
The loggerhead is of particular conce rn. Since 
surveys began in the late 1970s the number of 
nesting females has steadily declined. The east 
Australi an population of loggerhead turtles used 
to represent the bulk of the South Pacific stock 
(one of about eight loggerhead stocks globa lly). If 
this population di sappears, it wil l represent the 
effective removal of the South Pacific stock. 
Because female turtles nest in the area where 
they hatched, it is highly unlikely that a stock 
that has died out wou ld be recolonised by turtles 
from another stock somewhere else in the world . 
Although the trends for green and 
hawksbill turtles are not as clear as those 
for loggerheads, there is evidence that 
populations of tl,ese species are also 
declining in the Great Barrier Reef World 
Heritage Area. There are no indications 
that f1atback turtles are in decline. 
Olive Ridley and leatherback turtles are 
unconlmon in the Great Barrier Reef and 
have been the subject of little scientifi c 
research. The long-term trends in the 
popul ations of these species are wlknown. 
Inside the Great Barrier Reef World 
Heritage Area, turtle populations are 
subjected to several sources of human 
impact. For some turtle species, the 
greatest pressu res occur in overseas 
waters. Because turtles can regularly make 
migrations of up to thousands of kilometres, they 
can spend part of their time relatively well 
protected in Australian waters, but are exposed 
to significant pressures in overseas waters. 
Although today turtles are protected fro m 
commercial exploitation in Australian waters, 
this has not always been the case. Commercial 
exploitation of turtles in eastern Australia was 
permitted until 1968. 
Cu rrent human pressures on turtle populations 
in Australian waters include bycatch in trawl 
nets, traditional hunting, habitat degradation, 
bycatch in shark control programs, fl oating 
Conservation status of the six species of marine 
turtle found in the Great Barrier Reef 
Queensland Status Ausrralian Status 
Species Nature Conservation Endangered Species 
Aa 1992 Proteaian Act 1992 
Green Vulnerable Vulnerable 
Loggerhead Endangered Endangered 
Hawksbill Vulnerable Vulnerable 
Flatback Vulnerable N ot listed 
Leatherback Endangered Vulnerable 
Olive Ridley Endangered Vulnerabl e 
rubbish such as 
plastic and fishing 
line which can block 
guts after being eaten, 
and boa t strike. 
Another human-
related pressure is 
predation of turtle 
eggs and young by 
introduced species 
such as pigs and 
foxes. 
An estimated 1769 
(+ / - standard error of 
960) turtles are ca ught 
in trawl nets in the 
Great Barrier Reef 
World Heritage Area 
each year. Between 29 
and 138 of these 
captured turtles are 
Female turtles return to nest at beaches in the same area where they were born. 
estimated to drown. 
The most commonly ca ught species are flatback 
turtles and green tur tles. Although loggerheads 
make up only 14% of the turtles caught, they are 
three times more likely to drown in a trawl net 
than f1 atback turtles. Most of the mortali ty that 
has led to the decline in the South Pacific 
population of loggerhead turtles occurs in 
Australian wa ters and is thought to be due to 
drowning in trawl nets. 
The direct take of turtles in the Great Barrier Reef 
Marine Park is restricted to traditional hunting 
by ind igenous commurtities living adjacent to the 
Marine Park. Turtle meat and eggs are an 
important traditional element of the diet of 
Austra l.ia's indigenous peoples, par ticularly for 
celebrations and family gatherings. However 
there are few sta tistics available for how many 
turtles are killed . One of the biggest problems 
with turtle hunting is that turtles targeted by 
hunters are mature females and, unfortunately, 
these are most critical to the reproductive success 
of the species. 
Although turtles (aLmost entirely green turtles) 
are hunted in the Great Barrier Reef World 
Heritage Area, the numbers k.ilIed are small in 
comparison to those k.ilIed in neighbouring 
countries. Because turtles migrate over such large 
distances (up to 2600 km) hunting in 
neighbouring countries also aflects populations 
in the Great Barrier Reef World Heritage Area. 
The combined hunting mortali ty in Australia and 
neighbouring countries is thought to exceed the 
capacity to replace losses. This is particularly 
true for green and hawksbill turtles. 
A variety of human activities remove or degrade 
beach habitats which are nesting sites for turtles. 
Development may totally remove beach sand or 
restrict access to nesting areas, as has occurred 
along part of the beach at Heron Island . Lights 
from development (particularly street lights) can 
confuse new turtle hatchlings, ca using them to 
move inland from their nest, instead of moving 
out to sea. 
Between their introduction in the 1960s and 
about 1996, shark nets caught 2140 turtles in the 
World Heritage Area. Only 37% of these were 
released alive, the rest drowned . 
@ SPONSE 
In Australia, marine turtles are protected under 
Commonwealth and State legislation. The 
Commonwealth is preparing a recovery plan for 
marine turtle species. A national Marine Turtle 
Recovery team consisting of representatives from 
relevant Commonwealth and State nature 
conservation and fishery agencies and other 
stakeholders has been convened. The team has 
developed a draft Recovery Plan for Marine 
Turtles in Australia, which identifies the 
objectives, criteria and actions for recovery of 
these turtle species. 
The Plan identifies the loggerhead turtle as a 
species of particular concern and urges lead 
conservation and fisheries management agencies 
to reduce loggerhead mortality to almost zero. 
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Marine turtles can migrate long distances between their feeding and 
breeding grounds. 
Authority and Great Barrier Reef 
Marine Park Authority have all 
identified the introduction of 
turtle excluder devices to 
minimise, if not eliminate, 
bycatch of turtles as an urgently 
required measure. The 
Queensland Fisheries 
Management Authority has 
proposed the ta rget of red ucing 
trawl-induced turtle dea ths to 
negligible levels by 2000. Further 
details of management 
arrangements for the east coast 
trawl fi shery can be found in 
Management Stat ll s - Fisheries. 
All turtle species found in the Great Barrier Reef 
World Heritage Area are protected under 
Append ix I of the Convention on International 
Trade in Endangered Species. This means that 
international trade in turtle products (such as 
shells or items made from turtle shell ) is heavily 
regu lated and illegal without special permits. 
Because of long migrations between feeding and 
breeding ground s, most turtles swi m through the 
wa ters o f more than olle country during their 
lives. Consequently, conservation efforts for 
turtles must be coordinated at an international 
level if they are to be successful. An international 
agreement between Australia, Indonesia, New 
Caledonia, Papua New Guinea, Solomon Island s 
and Vanuatu addreSSing the conservation of 
marine turtles is needed urgently. 
Almost all major turtle nesting areas in and 
around the Great Barrier Reef World Heritage 
Area are in protected areas. 
Although some turtle hWlting is allowed within 
the World Heritage Area, it can only be carried 
out by indigenous peoples with an appropriate 
permit. Even with a permit, hunting is not 
allowed in preservation zones of the Marine 
Park. 
In recognition of the problem of turtles being 
caught as bycatch in trawl nets, the Queensland 
Deparhnent of Primary Industries and the 
Queensland Commercial Fishermen's 
Organisation ha ve developed guidelines for the 
release of turtles taken by trawlers. 
One of the rnajor issues und er consideration in 
the ongoing development of a new management 
plan for the east coast otter trawl fishery is 
byca tch of endangered species, particularly 
turtles. The Trawl Fishery Management Advisory 
Comnlittee, Queensland Fisheries Management 
Concern over byca tch of shark nets has led to 
some nets being replaced with baited hooks. 
Shark nets are now only deployed at ten 
loca tions in the World Heritage Area, nea r 
Ca irns, Townsville and Mackay. Replacement of 
nets with hooks has not eliminated bycatch of 
turtles, w ith loggerhead turtles still being caught 
on drum lines in southern Queensland. 
A major tool for man agement is ongoing 
monitoring of turtle popu lations to provide 
information that allows informed management 
decisions. Annual monitoring of green, 
loggerhead, f1 atback and ha wksbill turtle nesting 
popu lations is carried out. 
Until there is robust demograph ic data for 
marine turtle popu lations in the Great Barrier 
Reef World Heritage Area, the management 
approach is a precautionary one which focuses 
on manag ing human activities which may impact 
on turtle popu lations. 
SEA SNAKES 
[riATE 
Seventeen species of sea snakes have been 
reported from the Great Barrier Reef World 
Heritage Area. Some species are found mostly on 
and around coral reefs whereas others are found 
over sand y and muddy areas of seabed. Of the 
31 species fow1d in northern Austra lian waters, 
48% are endem..ic to the area, but none are 
endemic to the Great Barrier Reef. 
There have been few studies of sea snake 
populations in the Great Barrier Reef and the 
status of populations is unknown. Even in the 
Gulf of Carpentaria, where there ha ve been 
estimates of numbers of sea snakes killed in 
trawl nets (see Pressllre), the impact of this 
mortality on the populations is not known. 
@ ESSURE 
The species of sea snakes fo und mostly on and 
arolUld coral reefs are more or less free from 
human pressure. However, some illegal 
collection of olive sea snakes for the aquarium 
trade does occur. Other species roam over the 
seabed away from the reefs, and these species are 
at risk from being caught and killed by trawlers. 
No figures for the number of sea snakes killed in 
this way are available from the Great Barrier 
Reef. However, estimates from the Gu lf of 
Carpen taria Ul 1991 indicate that between 30 000 
and 67 000 sea snakes were killed as a result of 
commercial prawn trawling. 
@ SPONSE 
Until Feb ruary 1998, there were two licences fo r 
the processing and sa le of 10 000 sea snakes 
killed in trawl nets on Queensland's east coast. 
These licences have now lapsed and will not be 
renewed by the Queensland Department of 
Primary Industries. 
Very little is know about the status of sea snake 
populations. 
As with turtles, the ultroduction of appropriate 
bycatch reduction devices on trawl nets should 
greatly reduce the human pressures on sea snake 
populations. 
Currently, there are no management measures 
directed specifically at sea snake conservation. 
Given the total lack of informa tion on sea snake 
populations in the World Heritage Area it is 
impossible to know whether such management 
measures are required or not. Given this lack of 
information and the potential for some species of 
sea snakes to be caught in tra wl nets, the only 
course of action is to use the precautionary 
approach Ul the short term and instiga te a 
research program to fill the information void to 
al low informed management decisions ill the 
long term. 
liYMMARY 
Marine Turtles 
The Great Barrier Reef World Heri tage Area 
conta ins six of the world's seven species of 
marUle turtles. One of these nests only on 
Australian beaches. All of the species are 
classified as either vulnerable or end angered. Of 
the species for which popu lation trends are 
known, the loggerhead has exh ibited Significan t 
declules sUKe 1977 and the green and hawksb ill 
show uldications of decl ine. The status of the 
o ther species is lmclear. 
With in the Great Barrier Reef, ca tch in trawl nets 
and shark ne ts, as well as indigenous hunti.ng are 
important pressures. Significant pressure from 
hunting also exists outside Austra lia during 
periods when ad ult turtles migrate to o ther 
areas. The combined loca l and overseas mortality 
is probably not sustainable. Management efforts 
have been focused on protection of nesting sites, 
the develop ment of methods to redu ce mortality 
in ne ts, and the continuation o f s tatus 
monitorulg. There is an identi fied need to 
develop international agreements for marine 
turtle conservation. 
Sea Snakes 
The status o f sea snakes is virtua lly unknown, 
although a known pressure is being ca ught in 
prawn traw l nets. In the absence of status and 
trend information, management requirements are 
lmcertain. 
6) 
Environmental Status Marine Mammals 
DUGONG 
Dugongs (or sea cows) are marine mammals that 
are specialised for feeding on seagrasses. They 
have a very low re productive rate. The 
max imum likely rate of increase of a dugong 
population is estimated at 5% per year, if all the 
females in the population are breeding at their 
maximum potential. Thus, in order for numbers 
to be maintained, adult survivorship must be 
higher than 95% each year. The maximum 
possible sustainable mortality rate of adult 
fema les killed by human activities is around 1 or 
2%. 
On a global scale, the d ugong is listed as 
'v ulnerable' on the 1996 IUCN Red List of 
Threatened Anima/s. This means that this species 
is at 'high risk of extinction in the medium-term 
future'. Under the Queensland Nat llre 
Conservation Act 1992 the dugong is also listed as 
'vulnerable' . 
The waters of northern Australia, including the 
Grea t Barrier Reef World Heritage Area, contain 
a significant proportion of the world 's dugong 
population with an estinlated 15% of Australia's 
population being found in the World Heritage 
Area. Dedicated aeria l surveys of dugong 
pop ulations ha ve been commissioned by the 
Grea t Barrier Reef Marine Park Authority and 
ca rried out by James Cook University since 1984. 
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T he number of dugongs in the Great Barrier Reef World 
Heritage Area north of C ooktown has remained stable since 
surveys started in 1986. T he lines above and below each bar 
show the standard error, an indication of the uncertainty 
associated w ith the measurement. 
For the purposes of these dugong surveys, the 
World Heritage Area has been subdivided into 
two pa rts: north of Cooktown and south of 
Cooktown. North of Cooktown, surveys were 
ca rried out in 1984, 1985, 1990 and 1995. Over 
this time the dugong pop ulation was stable, with 
the minimum population estimate from 1995 
being 8190 (+/ - standard error of 1172) dugongs. 
However, surveys south of Cooktown in 
1986-1987, 1992 and 1994 have documented a 
distinct decline Ul the dugong population. The 
1994 population estimate is only about 48% of 
the 1986-87 estimate. 
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The number of dugongs in the Great Barrier Reef World 
Heritage Area south of Cooktown has fallen by about 50% 
since surveys started in 1986- 87. The lines above and below 
each bar show the standard error, an indication of the 
uncertainty associated w ith the measurement. 
There are several sources of pressure on d ugong 
populations from human activities. These include 
mesh nets, shark nets, traditional hunting, boat 
strike, and habitat loss and degradation. 
Mesh netting is considered to be a signifi cant 
cause of dugong mortality and some definite 
cases of d ugongs being killed in mesh nets ha ve 
been reported . However, no information on the 
actual numbers of dugongs killed in this way is 
available. 
Another type of net responsible for dugong 
deaths is the shark net. Unlike mesh nets, the 
numbers of dugongs killed in shark nets have 
been fairly well docu mented. Since 1962, shark 
nets have ca ught 654 dugongs, an 
average of about 18 per yea r. 
However, since the Shark Control 
Program was reviewed in 1992, 
the annual average has been 2.2. 
There have been no captures in 
the Great Barrier Reef World 
Heritage Area since 1995. On 
average, only 6.9% of d ugongs 
ca ught in shark nets are definitely 
released ali ve. 
Dugong mea t is an important 
trad itional element of the diet of 
Australia's ind igenous peoples, 
particularly fo r celebrations and 
famil y ga therings. There are few 
sta tis tics available on how many 
dugong are hunted, and most of 
what is ava ilable is out of date. 
Boat strike is considered to be a potential source 
of dugong mortality. However, there is limited 
ev idence of actual dugong dea ths from this 
ca use. 
Habitat loss and degrada tion is an impact that 
can have disastrous e ffects on dugong 
populations. [n particular, seagrass habitat is 
importan t as seagrasses are a primary food 
source for dugongs. The greatest example of such 
an impact occurred just outside the Grea t Barrier 
Reef World Heritage Area in Hervey Bay. More 
than 1000 km' of seagrasses were lost in 1992-93. 
Although the cause of the seagrass death was 
uncertain, it may ha ve been ca used by high 
turbidity wa ter from fl ooding and nm-off. 
Population estimates i.nd icate that the number of 
dugongs Ul the area fell from 2200 Ul 1988 to 800 
Ul 1994. It should be noted that sea grass d ie-off 
of this kiJld has not been documented from the 
World Heritage Area. Indeed, repeat seagrass 
surveys at the two localities with the highest 
dugong densities Ul the southern Great Barrier 
Reef, Hinclunbrook Island and Shoal water Bay, 
have indicated that seagrass areas are stable at 
large scales . For more information on seagrass 
s tatus and management activi ties, see 
Envirol1lllental Statlls - Seagrnsses . 
@ SPONSE 
The dugong in Australia is listed Ul Appendix [[ 
of the Convention on International Trade in 
Endangered Species, whereas the dugong in the 
rest of the world is listed in Appendix I. Will ie 
the res trictions on trade for species in Appendix 
IT are not as strong as those for species in 
Appendix I, this listulg does recognise the 
vulnerab le status of the dugong. 
Although some dugong hWltUlg is allowed 
within the World Heritage Area, it can only be 
ca rried out by indigenous peop les with an 
appropriate permit. Even with a permit, hunting 
is not a llowed in Preserva tion Zones of the 
Marine Park. Within each community, permits to 
hlUl t dugong are allocated by Councils of Elders. 
Since becoming aware of the decline in dugong 
numbers south of Cooktowll, Councils have 
volun tarily agreed not to harvest dugongs in this 
area. Further, the Great Barrier Reef Marule Park 
Authority has ceased to issue permits for dugong 
hlUltiJ1g south of Cooktown and there is 
currently no permitted dugong harvest in this 
area. 
The most recent management action to protect 
dugong populations has been the introduction of 
Dugong Protection A reas, an initiative of the 
Great Barrier Reef Ministerial Council, the Great 
Barrier Ree f Marine Park Authority and the 
Queensland De partment of Envirol1_ment and 
Heritage. In total, 16 Dugong Protection Areas 
have been declared, all south of Cooktown Ul the 
region where the dugong population has been 
decLining in recent yea rs . The areas chosen as 
Dugong Protection Areas were those with the 
most dugongs and/or extensive seagrass habitat. 
Mesh netting is heavily restricted Ul Dugong 
Protection Areas and totally banned in two of 
them, Shoa l water Bay and HU1chulbrook Island , 
the two areas of highest d ugong numbers south 
of Cooktown. It is hoped that tlus reducti on U1 
mesh netting in areas of high dugong numbers 
w iJi assist the recovery of the dugong popu lation 
south o f Cooktown. More information on 
Dugong Protection Areas can be fOlUld Ul 
Managelllent Statll s - TIII'enlened Species. 
Concern over catch of dugongs, as weJi as 
dolphins and turtles, Ul shark nets has led to 
many nets being replaced with baited hooks. 
Shark nets are now only deployed at ten 
loca tions in the World H eritage Area, nea r 
Cairns, Townsville and Mackay. 
Because of concern over dugong populations, 
extensive monitoring through aerial surveys and 
other research is continuLng. 
WHALES AND DOLPHINS 
At least 26 species of whales and dolphins visit 
or are resident in the Grea t Barrier Reef World 
Heritage Area. Of these, two species of baleen 
whales, the humpback and the dwarf minke, are 
commonly seen during the w inter. 
There have been no dedica ted studies of whale 
and dolphin populations in the World Heritage 
Area . However, since the early 1980s there have 
been annllal surveys of humpback whales as 
they migrate north to the Grea t Barrier Reef at 
the start of winte r. While these surveys do not 
take place inside the World Heritage Area, they 
are still coun ting the population of animals that 
inhabits the Area during w inter. At this time of 
yea r, humpback whales are commonly seen in 
many pa rts of the World H eritage Area. 
On a global sca le, the hum pback whale is listed 
as 'vulnerable' on the 1996 IUCN Red List of 
Threatelled Allilllais. This means that this species 
is a t 'high risk of extinction in the medium term 
future'. The Commonwea lth Government Action 
Plan for Allstralian Cetaceans also lists the 
humpback whale as 'v ulnerable' . 
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During industr ia l whaling from 1949 to 1962. the estimated 
numbers of humpback whales in the eastern Australian stock 
fell from 10 000 to between 200 and 500. Since regular 
monitori ng began in 1981 , the population has shown a steady 
increase. 
Large-sca le, industria lised whaling between 1949 
and 1962 (w hen the industry collapsed) seriously 
depleted the population of the eastern Australian 
humpback whale. Although there is debate about 
the accuracy of the fi gures, the only ava il able 
estimates indicate that the population fell from 
10 000 to 200-500 animals during the period of 
the whaling industry's activ ity. The most recent 
estimate of the size of this population is 3185 
animals from a 1996 survey. Over the peri od 1981 
to 1996, the estimated anJ1ual rate o f iJ1CreaSe of 
the population was 12.3%. 
Two different forms, probably distinct species, of 
minke w hale are fowld in Great Barrier Reef 
waters. The 'dark should er ' minke apparently is 
restricted to the southern and central areas of the 
Grea t Barrier Reef, whereas the 'dwa rf' minke is 
found throughout the area, with the largest 
number of records from the Ca irns Section of the 
Marine Park. The 'dark should er ' form migrates 
into Antarctic wa ters to feed and resea rch there 
has led this form to be listed as 'secure' in the 
Action Plal1 for Allstraliall Cetaceans. However, 
there is no such informati on for the 'dwa rf' fo rm 
and the Action Plan lists it as 'no category 
aSSigned because of insufficient informati on'. 
Similarly, the 1996 /uCN Red List of Threatened 
Animals lists the minke whale as ' insuffi ciently 
known' (no distinction is made between the 
different forms). 
Three species of dolphins fro m the Great Barrier 
Reef World Heritage Area are classified as 
inshore species: Indo-Pacific hump-backed 
dolphins, Irrawaddy dolphins and bottl enose 
dolphins. However, bottlenose dolphins are 
found throughout the World Heritage Area, not 
just inshore . Limited information on numbers of 
dolphins is ava ilable from observations made 
during dugong aerial surveys, however such 
surveys are often unable to identify what species, 
or even genus, of dolphin is seen. Thus counts 
may amalga mate as many as four genera. This 
lack of taxonomic resolution makes these counts 
of very limited use in assessing stocks of 
dolphins. 
The difficulty of assessing dolphin populations is 
reflected i.n that both the 1996 IUCN Red List of 
Th reatened Animals and the Action Plan fo r 
Allstralian Cetaceans list most dolphins as 
' insufficiently known'. 
There is concern about apparent declines in 
populations of Indo-Pacific hump-backed 
dolphins and Irrawaddy dolphins throughout 
much of south-east Asia. Populations of these 
species around Australia may be the only ones 
that will survive into the next century. These 
67 
populations a re thus considered to be the world's 
only remaining viable populations. However, 
there are two major problems with this 
contention. First, there is only very limited 
information on exactly how many of these 
animals are in Austra lian waters. Therefore, it is 
impossible to know for certain whether 
populations are increasing, remaining stable or 
decreasing. The only avai1able information, on 
numbers of groups of humpback dolphins (not 
actual population estimates) sighted during 
aerial surveys, indicates tl1at the population is 
probably declining. Second, there is strong 
evidence that Australian populations (at least of 
Irrawaddy dolphins) are genetica lly isolated 
from those in other parts of the world (e.g. south-
east Asia), so the conservation of the Australian 
stock does not compensate for the loss of other 
populations. 
Other whale and dolphin species reported from 
the Great Barrier Reef include spitmer dolphins, 
pantropical spotted dolphins, false killer wha les, 
killer whales, short-fiJu1ed pilot whales, sperm 
wha les and various beaked w hales. Nothing is 
known of tl1e status of these species in the Great 
Barrier Reef World Heritage Area, other than that 
they occur there. Some species, for exa mple 
Longman's beaked whale, are known only from 
a single record. 
~ESSURE 
Whales and dolphins are subject to a wide 
variety of impacts from human activities, with 
different species being subject to different 
pressures. The most direct human effect on 
hlunpback and minke whales is the activity of 
whale watching. Drowning in mesh nets is an 
important potential pressure on it1shore dolphll1s 
(for example Indo-Pacific hump-backed dolphins 
and Irrawaddy dolphins). Other impacts that are 
thought to affect w hales and dolphins are prey 
depletion due to overfishit1g, pollution and 
habitat destruction from coastal development. 
The annual migration of humpback whales along 
the east coast of Australia has led to the 
development of a tourist whale-watching 
industry, particularly in Hervey Bay. This 
industry is concentrated arowld the time when 
the whales are returning south and the females 
are with their recently born calves. Although 
Hervey Bay is just outside the World Heritage 
Area, the anima ls observed here wiLl have come 
from the Great Barrier Reef, further north. Vessel 
activity from wha le-watchit1g operations has 
been shown to affect the behaviour of humpback 
wha les. However, we do not yet know whether it 
has long-term effects such as changes in 
migration routes and habitat use or decreased 
reproductive success in the population. Until we 
are sure that whale watching does not have 
serious impacts on the wha les, wha le watching 
must be managed in a precautionary fashion to 
ensure that the wha les are unharmed by human 
activities. 
In addition to the. whale-watching industry for 
humpbacks, there is a relatively new industry in 
watching dwarf mit1ke whales. 111is industry is 
centred around the Ribbon Reefs, north of Port 
Douglas. The major difference between watching 
humpbacks and minkes is that all humpback 
watching occurs from on board a boat, whereas 
minke watcl1it1g often occurs with the watchers 
in the wa ter with the wha les. This is such a new 
activity that the effects on the whales are not 
'dark shoulder' and 'dwarf' . 
Bottlenose dolphins are found throughout the waters of the World Heritage Area. 
full y documented yet. However, research into 
these effects has been carried out for the last 
three years. 
As with dugongs, mesh netting is perceived to be 
a significant cause of mortality for inshore 
dolphin species and some definite cases of 
dolphin death in mesh nets have been reported. 
However, no in formation on actual numbers of 
dolphins killed in these nets has been collected. 
Numbers of dolphins killed in shark nets have 
been recorded. Between their introduction in the 
1960s and about 1996, shark nets ca ught 216 
dolphins in the World Heritage Area. Only 10.2% 
of these were definitely released alive. 
At an international level, whales and dolphins 
receive protection from the International 
Wha ling Commission, the Convention on the 
Conservation of Migratory Species of Wild 
Animals (The Bonn Convention) and the 
Convention on International Trade in 
Endangered Species of Wild Fauna and Flora, in 
all of which Australia plays an active role. 
Nationally, the Whale Protection Act 1980 is the 
main piece of legislation protecting whales and 
dolphins. It is effective throughout the Australian 
Exclusive Economic Zone. There are also controls 
under the Commonwealth Endangered Species 
Protection Act 1992. 
The Queensland Government Nature 
Conservation (Whales and Dolphins) 
Conservation Plan 1997 effectively bans 
swimming with whales and dolphins in State 
waters and also bans whale watching in the 
Whitsunday Islands region, where mothers with 
calves are seen particularly frequently. There has 
been an effort to restrict whale watching of 
humpback whales to Hervey Bay, so that 
cumulative impacts of potential whale-watching 
activities along the length of the Queensland 
coast are reduced. 
The fledgling industry of minke whale watching 
in the northern Great Barrier Reef requires 
further research. Guidelines for in-wa ter minke 
whale watching have been developed from the 
results of recent research into this activity. 
Further development and adoption of guid elines 
for human behaviour will minimise, if not 
eliminate, impacts on the whales. 
The most direct threats to whales and dolphins 
in the Great Barrier Reef World Heritage Area are 
directed at those species about whose 
populations we know the least. These are the 
inshore dolphin species such as the Irrawaddy 
dolphin and the Indo-Pacific hump-backed 
dolphin which are killed as bycatch in shark nets 
and net-based fishing. 
Concern over catch of dolphins, as well as 
d ugongs and turtles, in shark nets has led to 
many nets being replaced with baited hooks. 
Shark nets are now only deployed at ten 
loca tions in the World Heritage Area, near 
Cairns, Townsville and Mackay. 
Mesh-netting restrictions in Dugong Protection 
Areas may reduce mortality of inshore dolphins. 
Development of methods for targeted monitoring 
of populations of these species and research into 
effects of human pressures is under way. This 
research w iU provide better information on 
which to base future management decisions. 
Until this information is available management 
decisions must be made using the Precautionary 
Principle. 
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Humpback whales can be sighted in Great Barrier Reef waters each winter as 
they undertake thei r annual migration. 
[jyMMARY 
Dugongs 
Dugongs are w1usual coastal-d welling marine 
mammals wu'elated to whales and dolp hins. 
Globally they are considered to be vulnerable to 
extinction. In the Great Barrier Reef World 
Heritage Area, repea ted monitoring indicates 
that populations in the far north are relatively 
stable, whilst those south of Cook town have 
deel i.ned by approximately 50% since 1986-87. 
The principal pressures on dugong populations 
are mortality in mesh and shark nets, traditional 
hW1ting and boat strikes. In recognition of the 
possible role of mesh netting as a major 
contributor to the decline in dugongs south of 
Cooktown, Dugong Protection Areas have been 
established which eliminate or restrict mesh 
netting in significa nt dugong habitats. The use of 
shark nets has also been significantly reduced. In 
addition, ind igenous com.munities have 
volW1tarily suspended dugong hunting south of 
Cooktown and there is currently no permitted 
dugong harvest in this area. 
Whales and Dolphins 
Baleen whales in the Great Barrier Reef World 
Heritage Area inel ud e the humpback and two 
forms of minke whale. The humpback is 
currently recovering from intensi ve w haling 
which ceased in 1962, while the statu s of the 
minke w hale is w1certain for one form and 
probably 'secure' for the other. Within tl1e World 
Heritage Area a potential pressure is from the 
w hale-wa tching industry. This new industry is 
being managed to minimise any stress to the 
animals. 
Several species of dol phins o r toothed whales 
inhabit the World Heritage Area but their status 
is not know n. There is particular concern for two 
inshore species, the Indo-Pacific hump-backed 
dolphin and the Irrawadd y dolphin, due to their 
vulnerability to pressures such as mesh netting, 
shark nets and habitat destruction. It is possible 
these species are in decline but more information 
on their status is urgently required. 
Environmental Status Inter-reefal and 
Lagoonal Benthos 
Only about 5% of the area of the Great Barrier 
Reef World Heritage Area is taken up by coral 
reefs. Islands also represent a small proportion, 
and most of the remaining 95% is seabed 
between reefs. This seabed is ecologically 
complex and compri ses many different types of 
habitat but, generally, ca n be divided into the 
inter-reefal area and the lagoon. The lagoon is a 
re lati vely open area o f primarily soft sediment 
seabed between the mainland and the part of the 
seabed where the reefs start. The inter-reef refers 
to the seabed found between coral reefs and is 
always further offshore than the lagoon. 
Generall y spea king, in the northern part of the 
World Heritage Area the lagoon is much 
narrower (in some places almost non-existent) 
than in the southern part. 
Close to shore, in the lagoon, sediments tend to 
be very fUle (muddy) and mostly of land-based 
origin. Further offshore, in the inter-reef, 
sediments are coa rser (sandy) and of sea-based 
origul. Interspersed throughout both the mudd y 
and sandy areas are patches of hard substrate 
including rubble, bed rock, deep reef and shoa l. 
Very different commwuties of plants and aluma ls 
are associated with these different types of 
substrate . There is a clear cross-shelf zonation of 
lagoonal and ulter-reefal benthic communities 
related to the change in seabed sediments. The 
muddier areas have lower numbers of anjmals 
and are less diverse than the sandier areas and 
the areas of hard substrate. 
Despite their relatively vast geographical extent, 
lagoona l and inter-reefal seabed areas generally 
are much less studied and less visited than coral 
reefs . Despite this, what we do know about these 
areas of seabed indica tes that they are critical 
elements of the Great Barrier Reef World 
Heritage Area ecosystem. In particular, the 
lagoonal and inter-reefal seabed is home to great 
biodiversity: thousands of species, many or most 
unnamed as yet. 
In some ways, the lagoon and mter-reef overlap 
with some of the other categories considered in 
this report. For example, most sea grass habitat 
occurs within the lagoon and inter-reef (some of 
it is found on top of coral reefs). In this section, 
we will consider those elements of the lagoon 
and inter-reef not dealt with elsewhere. 
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The state of inter-reefa l and lagoona l benthos can 
be viewed from two perspectives. Firstly, there is 
the fi sheries perspective of the relationships 
between stock, ca tch and effort for the species of 
comnlercial interest living in these areas. 
Secondly, there is the ecosystem perspecti ve of 
the state of the commwlity of plants and animals 
as a whole. 
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This seastar is just one of the rich diversity of species found on the sand and mud 
in lagoonal and inter-reefal areas. 
From the commercial species perspective, 
detailed and quantitative assessment of the 
status of target species is now only just becoming 
a reality. Early indications are that most major 
target species in the Queensland Trawl Fishery 
are being exploited at a high level. Catch levels 
of the major target species have been variable for 
the past eight to ten yea rs and catch per unit 
effort of some species (particularly saucer 
scallops and eastern king prawns) have declined 
over time. The increasing use of modern 
technology in fishing gear and navigation aids 
(for example Globa l Positioning Systems) makes 
trawling increasingly efficient. This increase in 
efficiency may disguise trends in catch per unit 
effort statistics that would otherwise indicate 
decreasing stocks. 
From the perspective of the whole ecosystem, it 
is very difficult to determine the state of the 
seabed communities. Despite the geographical 
extent and biological importance of these areas, 
only a small number of descriptive studies have 
been carried out. There is no history of scientific 
monitoring ava ilable to describe how the seabed 
communities have changed over time. In 
particular, it is not possible to compare seabed 
communities from before and after the practice 
of trawling started. 
Despite the lack of this kind of monitoring, 
research into the effects of trawling has been 
conducted. The results are described in Pressure. 
From these results, it seems reasonable to 
conclude that trawling has significantly altered 
the seabed communities of some areas of the 
inter-reef and lagoon. 
There are two obvious, identifiable sources of 
human pressure on the inter-reefal and lagoonal 
benthos: trawling and increased run-off from the 
land (including sediments, nutrients and 
pollutants). Relati vely speaking, far more 
information exists about trawLing and its effects 
on these seabed communities than about 
increased run-off. 
Trawling 
The trawling industry in Queensland produces 
up to 10 000 tonnes of product with a value of 
approximately $150 000 000 per year and 
employs around 8000 people. Most of the 
Queensland catch is taken from the Great Barrier 
Reef World Heritage Area. Target species groups 
are prawns, scallops and bugs. In addition, sand 
crabs, squid and a few fish species are also 
caught. Only seven of the 22 species of penaeid 
prawns found in the World Heri tage Area are of 
commercial significance. 
In order to take part in this traw l fishery, a boat 
must have a licence from the Queensland 
Fisheries Management Authority. There are 
currently about 840 boats licensed to fish for 
prawns and scallops with otter trawl gear. On 
average, each trawler fishes 100 days or nights 
per year. Thus, there is latent effort in the fishery: 
tra wlers could considerably increase their effort 
levels if economic reasons to do so developed. 
A further 210 boats are licensed to fish for 
prawns in inshore and estuarine waters with 
beam trawl gear. The fishing in estuarine areas 
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takes place outside the World Heritage Area. In 
addition, beam trawl activity is based mostly 
between Rockhampton and Moreton Bay and a 
large part of this area is also outside the World 
Heritage Area. 
Trawling effort is spread along the Queensland 
east coast. However, the majority of the ca tch 
comes from the World Heritage Area with more 
than 50% of the ca tch taken from less than 30% 
of the coastline. Further, trawling pressure is 
concentrated in the lagoonal area because it 
tends be the preferred habitat for commercial 
prawn species, other than the red spot king 
prawn which is associated with reefal and inter-
reefal habitats. Within the World Heritage Area 
the greatest catch comes from Princess Charlotte 
Bay and the wa ters offshore from Townsville. 
The Tra wl Fishery Management Advisory 
Committee considers that there is too much 
effort in the fishery and there is a need to reduce 
both effort and the number of vessels. 
Tra wling is a very unselective method of fishing 
and there is no ability to target only species tha t 
are desired . In add ition to the take of desired 
species, trawlers also bring up very large 
amoun ts of plants and animals that are of no use 
to the fishers. These plants and animals are 
known as bycatch . Compa red to other kinds of 
fishing, trawling, especially trawling for tropical 
species, generally generates the highest amounts 
of bycatch. Some traw l fisheries ca tch eight to ten 
times more weight of byca tch than of target 
species. Bycatch is typically thrown back in to the 
sea, where most of it dies. 
Between 1991 and 1996 the Commonwea lth 
Scientific and Industrial Research Organisation 
and the Queensland Department of Primary 
Industries carried out the most detailed study of 
the effects of trawling on seabed communities. 
The research was carried ou t in the Fa r Northern 
Section of the Great Barrier Reef Marine Park. 
The results indicate that the effects of trawling 
are complex and can be difficult to describe 
exactly. The effects of tra wling are strongly 
dependent on the frequency of tra wling on a 
particular area of seabed and the physical and 
biological characteristics of the area. The results 
of the study indicate that trawling affects three 
different types of biological community: 
• the community of anima ls and plants that Live 
more or less permanently attached to the 
seabed (sessile organisms), 
• the community of animals (mostly fi shes) that 
live near to the seabed, and 
• various groups of anima ls that scavenge on 
traw ler discards (including aquatic animals 
on the seabed and in ti1e open watel~ and 
birds). 
The effects of trawling on sessile organisms is 
highly dependent on the frequency of trawling. 
Traw ling over a prev iously untrawled area 
removes about one tonne of attached seabed 
aniJnais and plants per square ki lometre tra w led, 
typically about 10% of the biomass attached to 
the seabed. However, repeated passes of a traw l 
over the same area can remove a large 
proportion of the seabed life. After 13 passes of a 
trawl, 70-90% of the biomass on the seabed was 
removed. Removal rates vary between about 5% 
These feather-duster worms are a beautiful example of the animals that live on 
the sandy areas in the Great Barrier Reef World Heritage Area. 
and 20% per trawl for different species. These 
differences between species ca use changes in 
communjty composition of intensively trawled 
seabed. ~1 practice, the typica l pattern of 
commercial trawling is to trawl many tinles over 
high-yielding areas. Thus, areas subject to such 
intensive commercial trawling are likely to be 
subjected to signi ficant inlpacts. However, the 
total area of seabed that is trawled 13 or more 
tinles each year may be less than 1% of the total 
in ter-reefa l and lagoonal habitat. 
In the far northern Great Barrier Reef, 245 species 
of fishes were caught in prawn trawl nets out of 
340 species found living nea r the seabed. Prawn 
trawl nets caught 28 kg of fish per hour of 
operation, with fish comprising between one-half 
and three-quarters of the bycatch. However, very 
few of these species were of commercia l or 
recreational fishing i.mportance, w ith no trout or 
cod species being caught. Thus, prawn trawling 
does not constitute a direct threat to species of 
commercial or recreationa l fishing im portance, at 
least in the Far No rthern Section where the stud y 
was conducted. 
Trawling also has indirect effects on populations 
of scavengers such as seabirds, sharks, dolphins 
and smaU fishes and invertebrates living on the 
seabed. Scavengers that are highly mobile (mostly 
birds, sharks and dolphins) congregate around 
trawlers to feed on the byca tch as it is thrown 
overboard. Between 60% and 90% of disca rds sink 
and thus are not ava ilable to surface scavengers 
such as seabirds, dolphins and some sharks. 
Run-off 
Another pressure on lagoonal seabed communities 
is increased rWl-off o f sediments and nutrients 
from the land. This increased run-off is a result of 
human development, particularly agriculture, on 
the mainland adjacent to the World Heritage Area . 
For more information on the processes involved, 
see Environmental Status - Water Quality. It is 
possible that increased run-off, particularly of 
sediments, cou ld adversely affect nea rshore 
seabed communities. One mechanism by which 
this could happen is through fine sed iment 
smothering animals. However, such impacts 
would be res tricted to witllin a few kilometres of 
the coast. Further, no research has been 
specifically directed to answering the question of 
whether or not nearshore seabed communities 
have been affected by these pressures. Thus, while 
such pressures are a concern, we do not have 
information about how much, if any, effect they 
are ha ving . 
li!iSPONSE 
Management of inter-reefa l and lagoonal seabed 
areas is ca rried out both by the Grea t Barrier Reef 
Marine Park Authority and the Queensland 
Fisheries Management Authority. Common to 
both of these agencies are the principles of 
conserva tion, ecologica lly sustainab le use, 
protection of critical areas, equitable resource use 
and integrated management. However, these two 
organisa tions have separate responsibilities. The 
Great Barrier Reef Marine Park Authority is 
primarily responsible fo r the care and 
development of the Grea t Barrier Reef Marine 
Park and is not responsible for fisheries 
management, except for this purpose. The 
Queensland Fisheries Management Authority is 
responsible for the management of fi shing and 
collecting opera tions and optimjsa tion of the use 
of available fisheries resources. Further details of 
the management activities of these two agencies 
can be found in Managelllent Status - Fisheries. 
Both spatial and seasona l closures under the 
fisheries management regime and the zonal 
management system for the Grea t Barrier Reef 
Ma rine Park app ly to the trawl fishery. The area of 
the Great Barrier Reef lagoon where trawling is 
prohibited is approxinlately 10%. A much larger 
proportion, over 50%, of the inter-reefal areas is 
not avai lable for traw ling. The proposed 
management arrangements for the east coast trawl 
fi shery have recognised several important issues 
such as the capping and reduction of effort, the 
reduction o f bycatch, and consideration of 
management options to minimise the impact o f 
trawl nets on vulnerable seabed plants and 
animals. For more informa tion on the 
n1anagement of the traw l fishery, see Management 
Statlls - Fisheries. 
L!QMMARY 
The vast majori ty of the Great Barrier Reef World 
Heritage Area is made up of soft-sediment 
habitats between reefs and in the Great Barrier 
Reef lagoon. These habitats have received only a 
frac tion of the scientific attention devoted to reefs 
and as a result both the status and trends are 
poorly known. As a result of trawling and (to a 
lesser extent) terrestria l influences, many of these 
areas are under considerable pressure. It is likely 
that the damage to habitats and removal of 
bycatch are not sustainable in heavily trawled 
areas. Ongoing research and monitoring are 
beginning to establish the effects of intensive 
tra w ling on soft sediment habitats and efforts are 
being made by management agencies to reduce 
traw ling effort and the impacts on bycatch. 
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Management Status Marine Park Management 
The Great Barrier Reef Marine Park Authority is 
the lead agency for Great Barrier Reef World 
Heritage Area issues. It was established under 
the Great Barrier Reef Mari/1e Park Act 1975 as a 
Commonwea lth statutory body. The Authority is 
the p ri ncipal adviser to the Commonwealth 
Government on the care and development of the 
Great Barrier Reef Marine Park. 
~NAGEMENT PHILOSOPHY 
Four e lements underlie the management 
philosophy of the Great Barrier Reef Marine Park 
Authori ty: 
• management at the ecosystem level to achieve 
overall protection of the ecosystem, 
• conservation and reasona ble use so that 
wh ilst the ecosystem is protected it also 
provides opportunities for sustainable use 
and enjoyment of the resources of the Great 
Barrier Reef, 
• public participation or commWl.ity 
involvement in the development and 
implementation of management, and 
• monitoring and performance eva luation of 
management. 
Management at the Ecosystem Level 
Marine ecosystems are large; the plants and 
anima ls which settle on or pass by a coral reef or 
area of seabed may have been spawned by 
parents tens or hundreds of kilometres away. 1n 
turn, their offspring may migrate actively or be 
carried passively similar d istances by tides and 
currents. 
Water may carry food, nutrients, larvae or 
pollutants as well as being the home 
environment for many species which drift or 
swim throughout their lifecycle. Whatever is 
done to manage part of a marine ecosystem must 
take into aCCOLmt the influences carried by the 
water column . 
The Great Barrier Reef Marine Park Act was 
among the first in the world to deal 
comprehensively with the management of a 
marine ecosystem. The values which led to the 
passage of the Act were also recognised in 1981 
by ti,e inscription of the Great Barrier Reef on the 
World Heritage List. The Grea t Barrier Reef 
Ma rine Park Act provides the framework for 
man aging the Great Barrier Reef as a large 
ecosystem. 
The Great Barrier Reef Region includes all of the 
Grea t Barrier Reef ecosystem, with the exception 
of the extreme north in Torres Strait. The Grea t 
Barrier Reef Marine Park, as declared, has five 
sections constituting approximately 98.5% of the 
Grea t Barrier Reef Region. Nevertheless, at the 
ecosystem level, the lin kages between land and 
sea and the migration o r transport of animals 
and plants in the water mass can mean that the 
constituti onal boundaries related to low wa ter 
have little relevance to the ecologica l 
com_munities of the Great Barrier Reef, the 
islands and adjacent coast. 
In developing zoning plans to provide the 
stra tegic wlderpinning for management of the 
Grea t Barrier Reef, the Great Barrier Reef Ma rine 
Park Authority has placed a major emphasiS on 
wlderstanding the linkages between si tes and 
acti vities w ithin the Great Barrier Reef and 
between the adjacent mainland and the Grea t 
Ba rrier Reef. 
Conservation and Reasonable Use 
Meeting the conservation requirements of a large 
and interlinked ecosystem requires a 
comprehensive approach to management of 
human use and impacts. This cannot be achieved 
by focusing solely on some sma ll subsamples 
which are alloca ted to restricti ve entry conditions 
as strict nature reserves or national parks. The 
management of used areas in a way that buffers 
the more strictly protected areas is an important 
part of a comprehensive managernent approach 
of the whole context of use and impact. 
The Great Barrier Reef Ma rine Park Act provides 
for conserva tion of the Grea t Barrier Reef and 
reasonable use of the Grea t Barrier Reef Region. 
1n doing this it anticipated the global movement 
towards ecologically sustainable development. 
Four of the fi ve Marine Park sections are covered 
by zoning p lans which provide the strategic 
framework for management. Each zoning plan 
provides for protection and susta inable use of the 
natural ecosystem and thus meets the criteria of 
a Category 6 'Protected Area' under the mCN 
(World Conserva tion Union) Guidelil1es for 
Protected Area Managelllel1t Categories. 
Within the zoning plans there are strictly 
protected areas which meet the criteria of IUCN 
Category 1 'Preservation or Scientific Resea rch 
Zones'. There are also national park zones 
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eqluvalent to IUCN Category 2. Other zones, 
including habitat protection, general use and 
buffer zones provide for a range of conservation 
measures consistent with susta inable lise and 
addressing the rest of the spectrum of the IUCN 
Protected Area categories. 
The Category 1 and Category 2 Protected Areas 
address the objective of providing for 
representative strictly protected areas covering 
each of the habitat types of the Great Barrier Reef 
Region. In these categories cora l reefs are well 
represented but the Authority is working to 
ensure signifi cant representation of all habitat 
types of the Great Barrier Reef Region. 
The distribution of the highly protected Category 
1 and 2 zones has been developed with a view to 
providing the best possible network having 
regard to water current flows so that the 
protected areas can serve as sources of recruits to 
other areas of the Reef w hich may be used for a 
range of ac ti vities, including fishing and tourism. 
While the zoning plans provide largely for 
spatial separation into zones, seasonal closure 
and other temporary closure measures provide 
for temporal separation of activities, particularly 
where such separation or closure protects 
animals or plants at sensitive times of their 
reprod uctive cycle. In addition to the spa tial and 
temporal management, the zoning plans 
establish a system for permitting activities which 
need to be considered on a case-by-case basis to 
address individual or cumulati ve impacts. 
The strategic framework of the zoning plans is 
augmented at the tactical level by site and area 
management plans for particularly sensitive or 
heavily used areas. Management plans must be 
consistent with the zoning for the area in 
question but they address issues such as 
recreational and tourist setting, the protection of 
fragile areas and the placement and management 
of moorings. They also establish policy in 
relation to permi tting activities. 
The broader context of management is add ressed 
by long-range, 25-year strategic planning. In 
1993-94, a total of67 commlmity and interest 
groups took part in a process which identified 
long-term goa ls and established objecti ves for the 
variolls group and agencies i.nvolved in 
management of the Great Barrier Reef World 
Heritage Area. 
Public Participation or Community 
Involvement 
At the socioeconomic level, most use of the Reef, 
many impacts upon the Reef and much of the 
concern about the future of the Reef come from 
the mainland or is lands which are part of 
Queensland. The management of use and 
impacts and the achievement of reasonable, 
sustainable use must involve the people whose 
use and activities relate to the Reef. There are 
thus extensive formal and informal means for 
achieving commwuty input and involvement in 
the work of the Great Barrier Reef Marine Park 
Authority. 
The Great Barrier Reef Marine Park Act provides 
for Commonwealth, Queensland and commlmity 
members of the Authority, which is the 
governing board for the Marine Park. It also 
provides for a Consultative Committee 
nominated half by the Commonwealth and half 
by Queensland. The Act provides in some deta il 
for public participation in the development of 
These volunteers from the Whitsundays dive industry are helping Marine Parks staff to 
layout 'no anchoring' buoys. 
zorting plans and, from the start, the Authority 
adopted a practice of public participation which 
has gone well beyond the basic requirements of 
the legislation. 
In providing for reasonable and multiple use, the 
Great Barrier Reef Marine Park Act and the 
provision for the operation of the Authority 
reflect that management of the Great Barrier Reef 
has to be achieved through a partnership of the 
Commonwealth Government, the Queensland 
State Government and coastal comm tmities of 
Queensland. 
Although the national and global significance of 
the Great Barrier Reef is well recognised, 
management is planned and conducted in the 
context that the coastal commlmities of 
Queensland and the governments which 
represent them are essential participants in any 
effective management of the Great Barrier Reef 
ecosystem. 
Monitor ing and Performance 
Evaluation of Management 
The Authority and its partner agencies operate 
by establishing and implemen ting a management 
regime for the Great Barrier Reef Marine Park 
and World Heri tage Area. This engenders a 
responsibility to moru tor the condition of the 
managed system and the effectiveness of 
implementation of the man agement. The 
biophysical condition of the Great Ba rrier Reef 
Region is add ressed by this State of the Great 
Barrier Reef World Heri tage Report. The 
effectiveness of management is addressed 
th rough assessment and rep orting of Authority 
programs and the day-to-day management of the 
Marine Park. 
lliRMITS 
The Great Barrier Reef Marine Park zoning plans 
indicate which activities mayor may not be 
carried out in an area and for which activities a 
Marine Parks perrrtit is required. Permits specify 
the activities which are permitted, the locations 
where they may be conducted and any 
conditions which apply. The conditions are 
imposed to help ensure the protection of the 
values of the Marine Park and the ameru ty of 
other users. They va ry depending on what you 
w ish to do and where you w ish to go. As a 
general guide, the following activities require a 
permit: 
• most commercial activities including tourist 
operations, 
• installation and opera tion of structures s uch 
as jetties, marinas, pontoons and mariculture 
faciii ties, 
• any works, such as repairs to structures, 
d redging and dumping, 
• placement and operation of moorings, 
• anchoring or mooring for an extended period, 
• waste discharge from a fixed structure, 
• resea rch, 
• educational programs, and 
• traditional hunting. 
Perrrtits are jOintly assessed by the Great Barrier 
Reef Marine Park Authority and the Queensland 
Department of Environmen t and H eritage. There 
is a comprehensive list of criteria by which each 
permit application is assessed. If the proposal is 
likely to affect the environment to a significant 
extent, the Authori ty considers whether there are 
any prudent and feas ible alternatives. If there are 
none, then the application is designated under 
the Commonwea lth Environment Protection 
(III/pact of Proposals) Act 1974 and an 
Environmental Impact Statement may be 
required before a decision is made on the permit 
application. 
[@SOURCES 
The Great Barrier Reef Marin e Park Authority 
works jointly w ith a range of Com monwealth 
and Queensland Government agencies to 
effectively achieve Marine Park management 
objectives. Management partners include the 
Queensland Department of Environment and 
Heritage and the Queensland Fisheries 
Management Authori ty. Field management of the 
Marine Park is implemen ted through day-to-day 
management programs which are carried out by 
Queensland Government agencies. 
Launched in 1994, the 25 Year StrategiC Plan for 
the Great Barrier Reef World Heritage Area 
provides guidance for the many agencies, 
orgarusations and individuals involved in the use 
and management of the World Heritage Area. In 
the Plan it was estimated that the level of 
government appropriation applied to the Great 
Barrier Reef World Heritage Area was $60- 100 
million per year across all agencies. It was 
intended that the Plan would be implemented 
w ithin government appropriations and non-
government orgarusations' budgets to the 
maximum practicable extent. 
A significant proportion of the research needs 
identified in the 25 Year Strategic Plan were to be 
addressed by the Cooperative Research Centre 
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for Ecologically Sustainable Development of the 
Great Barrier Reef for which Commonwea lth 
fundin g of $12.955 miUion was assured over 
seven years from July 1993. Special fundin g was 
to be sought for specific objectives under the 
Plan where appropriate. Other potential funding 
sources included special initiatives related to the 
Great Barrier Reef; cooperative arrangements 
between Govenunents and users on the 
applica tion of user pays monies from Marine 
Pa rks and Na tional Parks; research and 
development corporation progra ms; special 
Commonwealth funding p rograms (e.g. Ocean 
Rescue 2000); and a potential World Heritage 
Area Foundation. 
Since 1993 a reduction in Government outlays 
has been replaced by increased re liance on user 
pays for the operat.ion of com_mercial tourism 
activities w ithin the Marine Park. The 
Enviromnental Management Charge is used to 
support the Authority's operations in managing 
the Ma rine Park and also pa rtly fW1ds the 
Authority's contribution to the Coopera tive 
Research Centre for Ecologically Sustainable 
Development of the Great Barrier Reef. 
In 1998-99, the total funds available fo r 
man agement of the Grea t Barrier Reef Marine 
Pa rk by the Authority will be $27.2 million. 
Total ftmding to the Authority from 
Commonwealth Government outlays and the 
Environmental Management Charge will be 
$17.847 million. This total comprises fundin g 
for operations of $8.014 million, the 
Commonwealth contribution to day-to-day 
management of $3.983 million and $5.850 
million from the Environmental Management 
Charge. The Queensland Government will 
contribute $3.983 million to match the 
Commonwealth contribution to day- to-day 
management. The 1998-99 revenue coUected 
from tourism operators through the 
Environmental Management Charge is expected 
to increase by $2.850 million to $5.850 million 
following the Government's decision to 
increase the charge from $2 to $4 w itl1 effect 
from 1 April 1998. In add ition, income is earned 
from the operation of the Great Barrier Reef 
Aquarium and the provision of training and 
advisory services. 
Expenditure is split between Authority 
operations, the Great Barrier Reef Aquariunl 
and day- to-day management. Operational 
expenditure includes management of the 
critical issues, planning, envirolllnental impact 
management, indigenous cultural liaison, 
informati on support, and corporate support. 
The staff level fo r Authority operations is 
equi va lent to 110 full-time staff. Approximately 
one hundred Queensland Department of 
Environment and Heritage staff are invol ved in 
the day-to-day management of tl1e Marine Park. 
The staff level for the Great Barrier Reef 
Aquarium is equiva lent to 27 full-time staff. 
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ENVIRONMENTAL 
MANAGEMENT CHARGE 
In 1993 the Commonwealth Government 
introduced an operating charge, the 
Environmental Management Charge. The 
objective of the charge was to recover part of the 
increasing management, research and education 
costs associated w ith a nlarked increase in use of 
the Marine Park, particularly by tourism. The 
charge applies to a Li commercial operators w ho 
hold Marine Park permits. 
A standard tourist operation charge, currently 
equivalent to $4 per visitor per day (with some 
concessions), applies to the majority of permitted 
tourist operations. These operations include day 
trips, extended charters, bareboats, cruise ships, 
guided snorkelling tours and some aircraft 
operations. Charges for non-standard operat.ions 
reflect the size and nature of the opera tion, and 
apply to facilities like pontoons and marinas, and 
non-tourist related commercial operations like 
ma riculture faciliti es. Increases in the 
Environmental Management Charge are now 
linked to the Consumer Price Index. 
With the introduction of the Environmental 
Management Charge, all operators have been 
required to complete a logbook provided by the 
Authority. While the logbooks provide data on 
which the payments are based, they also provide 
useful information on tourism use for planning 
and o ther purposes. 
~NAGEMENT FOCUS 
In March 1998 the Commonwealth Minister for 
the Environment announced reforms to the 
ad ministra tion of the Great Barrier Reef Marine 
Pa rk Authority. These reforms will result in a 
more efficient and effecti ve organisation. 
In1plemented in July 1998 the new administrative 
structure is based upon four critica l issue groups, 
each refl ecting a key challenge in protecting and 
managing the Great Barrier Reef. The Authority 
w ill also rationalise its consultative processes so 
that it is more responsive to the needs of the 
community and key stakeholders including 
tourism operators, the fishing industry, and 
indigenous groups. 
Conservation of the Great Barrier Reef will 
continue to be the Authority's primary 
obligation. The Authority's challenge is to en sure 
that valuable tourist and commercial fishing 
industries worth around $1.3 billion per annum 
and other important llses such as adjacent land 
use, shipping and recreational boating continue 
to operate on an ecologicaLly sustainable basis. 
The Authority's work program focuses around 
management o f fOllr critical issues and its 
activities over the next fi ve yea rs will be guided 
by a work program currently in preparation. The 
four critical issues for appropriate protection and 
management of use of the Great Barrier Reef 
Maru1e Park and World Heritage Area are: 
• Conservation, Biodiversity and World 
Heritage - Protection of the natural va lues of 
the World Heritage Area and meeting the 
obligations of the World Heritage Area 
Convention will be achieved by protectu1g 
threatened species, the prov ision of a system 
of protected representative areas and 
improving the understand ing of the effects of 
large-sca le disturbances stich as the crown-of-
tho rns sta rfish. 
• Tourism and Recreation - Tourism is the 
main commercial use of the Marine Park. It 
contributes over $1 billion to the Australian 
economy per alUlum and brings 1.6 million 
visitors to the Great Barrier Reef. Park 
management ainlS at reducing the risk of 
adverse tourism impacts w hile providing 
diverse tourist opportunities. 
• Fisheries - The maintenance of ecologica lly 
sustainable fishe ries w ill be achjeved in 
collaboration w ith Queensland fisheries 
management agencies. The Authority is 
working to obtain a better understa nding o f 
fishing activi ties and their impact on the 
Grea t Barrier Reef through a number of 
s trategies including a comprehensive research 
program into the effects of fishing, monitoring 
fi shing catch and effort, identifying major o r 
critical habitats and actively supportu1g 
technology to reduce fishing bycatch. 
• Water Quality and Coastal Development -
The risk of degradation of the Great Barrier 
Reef through water pollution, impacts of 
coastal development and land use must be 
minimised. The Au thority is workin g witl1 
Queensland and local governments on 
management arrangements to reduce 
sediment, nutrient and other land-based run-
off that impacts on the health of adjacent 
marine areas. Long-term monitoring 
programs are beu1g conducted to determine 
the state of water quality throughout the Reef 
and assess threats from pollution . The 
Au thority is working with the Australian 
Maritime Safe ty Authority on improving oil 
spill contingency p lanning and response, 
navigational aids and ship reporting systems. 
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Management Status I Fisheries 
lQYERVIEW 
Fishin g, the largest harvesting activ ity in the 
World Heritage Area, includes the major 
commercia l fisheries of prawn trawling, reef line 
fishing and inshore fish netting and crabbing, in 
addition to minor fisheries for aquarium fishes, 
coral, beche-de-mer, and trochus shell. The direct 
economic va lue of the commercial fi shery in the 
Great Ba rrier Reef Region in 1996 was estimated 
at $143 000 000. Recrea tional fi shing is an 
important activi ty with an estimated 24 300 
priva tely registered boa ts annually fishing in the 
Great Barrier Reef Region. Trad itional fi sheries 
also occur adjacent to indigenous communities. 
Under the offshore constituti onal settlement 
between the Australian States and the Australian 
Government the man agement of fi sheries within 
the Great Barrier Reef Marine Park is the 
responsibility of the Queens land Government 
through the Queensland Fisheries Management 
Autl10ri ty and the Queensland Department of 
Primary Industries. The Grea t Barrier Reef 
Marine Park Authori ty, within its aim to protect 
the natural qualities of the Great Barrier Reef 
whilst providing for reasonable use of the Reef 
region, exercises control over fishing by virtue of 
the use of management zones w hich restrict 
certa in fishing activities in specific areas. The 
Grea t Barrier Reef Marine Park Authority well 
recognises that the harvesting of fi shes, prawns 
and other li ving resources is an established 
reasonable use of the Marine Park, but 
acknowledges that fishing affects target species, 
non-target species and their habitats and hence 
has the potential for producing ecological effects 
in both the fi shed areas and the reef system as a 
whole. 
Because of the potential overlap between the 
activ ities of the Great Barrier Reef Marine Park 
Authority and fisheries management agencies, a 
memorandum of understanding was established 
between tl,e agencies to clarify roles and 
responsibilities. As outlined in this 
memorandum, the responsibilities of the Great 
Barrier Reef Marine Park Authority are primarily 
the care and development of the Marine Park 
and not specifically for fisheries management. 
Primarily, the fi sheries agencies' responsibilities 
are defined as the man agement of fishing and 
collecting operations and optimisa tion of the use 
of available fisheries resources. 
Common to the charter of all resource 
management agencies are the principles of 
conserva ti on, ecologically sustainable lise, the 
protection of critical areas, equitable resource use 
and an integrated management approach w hich 
involves tl"le preparation o f management plans in 
consultation w ith the major users and interest 
groups. These principles are applied as 
effective ly as possible but, for most of the 
fisheries w ithin the Great Barrier Reef, the issues 
are extremely complex. Sucl1 issues include, in 
some cases, declining regional ca tches; decreased 
average size of fishes; increased fi shing effort; 
excess capacity in the fishery; potential impacts 
of fi shing activities on incidentally caught 
species, some of which are endangered; the 
impacts of fishing on the marine habitat; the 
increased Significance of the recreational fishery 
in resource aHoca tion; ind igenous use and righ ts 
to the resource, and issues associated w ith 
compliance of fisheries and marine park 
management regu1ations. 
MANAGEMENT 
ARRANGEMENTS 
Queensland Fisheries Management 
Authority 
The Fisheries Act 1994 and the Fisheries Reglilatio11 
1995 detail the legislative arran gements that 
apply to fisheries in Queensland. The Act 
describes the arrangements for developing, 
implementing and repealing fisheries 
management plans. Management plans can be 
applied to specific fisheries and can be much 
more flexible and prescriptive than fisheries 
regulations. In general for commercial fisheries, 
controls on effort and catch are achieved through 
limited entry, gear type and size restrictions, 
species size restrictions, and area and seasonal 
closures. Recreational fisheries are managed 
primarily by gear type and size restrictions, 
species s ize restrictions, area and seasonal 
closures, and bag limi ts on most popular species. 
11,e Queensland Fisheries Management 
Authority has established a system of 
Management Advisory Committees for all the 
major fisheries in Queensland. The Management 
Ad visory Committees are expertise-based and 
contain representation from all major stakeholder 
groups including recreational and commercial 
fishing, marine park managers, enforcement 
officers, research scientists, conservation groups 
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and Aboriginal and Torres Strait Islander 
peoples. The Management Ad visory Committee 
system works well in ensuring all interests are 
considered in the management of a fis hery. 
On a more regional scale the Queensland 
Fisheries Management Authority has developed 
Zonal Advisory Committees w hich consider loca l 
fisheries-related matters. The Zonal Advisory 
Committees have representation from loca l 
cOrnJ11ercial and recreational fishing interests; 
conserva tion, local (ouneiJ and local Aboriginal 
and Torres Strait Is lander interests; and local 
representatives of relevant State government 
agencies. The Man agemen t Advisory 
Committees and Zona l Advisory Committees 
meet on a quarterly basis and report directly to 
the Queensland Fisheries Management Authority 
Board. Currently, the Management Ad visory 
Committees are undertaking a review of the 
management of all major fisheries in 
Queensland. 
Great Barrier Reef Marine Park 
Authority 
The Great Barrier Reef Mari,.,e Park Act 1975 
provides for the establisi'llnent, control, ca re and 
development of the Great Ba rrier Reef Ma rine 
Park. This Act has s ignificant influence on the 
management and accessi ng of fish stocks 
principally via the Great Barrier Reef Marine 
Park Authority's zoning plans that regulate 
activities including fishing. Areas of the Great 
Barrier Reef Marine Park are zoned in 
accord ance with a number of objecHves 
including the conservation of the Great Barrier 
Reef and the regulation of use so as to protect the 
Great Barrier Reef while allowing for reasonable 
use. The Great Barrier Reef Ma rine Park 
Authority is also required to have regard to the 
maintenance of the outstanding natural values of 
the Great Barrier Reef World Heritage Area. 
The Great Barrier Reef Marine Park Authori ty 
thus has Significant responsibilities for ensuring 
the conservation of fish stocks, and the 
environment that sustains them. This range of 
responsibilities creates the requirement for 
fishing in the Great Barrier Reef Marine Park to 
be conducted according to management practices 
that are assuredly ecologically sustain ab le. 
The zoning plans fo r each section of the Marine 
Park were to have been reviewed every fi ve 
years. In recent yea rs this period has been more 
protracted due to the greater activi ty in many 
areas of the Marine Park leading to a greater 
complexity in rezoning procedures. There is now 
a tendency to change from section-by-section 
reviews to Reef-wide amendments to zoning 
p lans based on a particular theme or issue. It is 
hoped that such an approach will lead to greater 
consistency in zoning arrangements than exists 
curren tly among the different sections of the 
Marine Park. 
The Queensland Fisheries Management 
Authority and the Great Barrier Reef Marine 
Park Authori ty consult regularly to ensure that 
fi sheries and Ma rine Park management planning 
arrangements are complementary and 
compatible. The Great Barrier Reef Marine Park 
Authority also maintains its practice of 
consu lting representati ves of the com_mercial and 
recreational fishing organisations and indjviduals 
in the developmen t and review of zoning plans. 
In practice, there is some overlap, but a good 
working arrangement has been established, with 
close involvement of the fisheries agencies w hen 
zoning plans are being developed and 
involvement of Great Barrier Reef Marine Park 
Authori ty staff in the Queensland Fisheries 
Management Authority management planning 
process. 
@YRRENT STATUS 
The degree to which the fisheries and Marine 
Park management schemes protect fi shed and 
non-fished species and their habitats is difficult 
to assess but can be eva luated in re lation to four 
of the major fisheries: 
• trawl fishery 
• reef fish line fishery 
• inshore mesh net fishery 
• harvest fisheries. 
Trawl Fishery 
The tra wling effort for the east coast trawl 
fi shery is spread along the Queensland coast, 
however most of the ca tch comes from the Great 
Barrier Reef World Heritage Area. The trawl 
fishery in the World Heritage Area occurs 
predominantly within the Grea t Barrier Reef 
lagoon, the area between the Queensland 
coastline and the western margin of the mid-
shelf reef complex. Within the World Heritage 
Area the g rea test catch comes from Princess 
Charlotte Bay and the wa ters offshore from 
Townsville. 
The fishery has an inshore and an offshore 
component. Inshore are tiger prawn and banana 
pra wn fisheries which occur to a depth of 40 m. 
The offshore fisheries target king prawns in the 
cen tral and northern sections of the Marine Park 
(30-50 m depth) and scallops in the southern 
sections of the Marine Park. In addition, 
endeavour prawns and Moreton Bay bugs make 
up valuable bycatch in some areas. 
The trawl fi shery is a limited entry fi shery. 
Licensed operators are free to fish anywhere 
within the World Heritage Area where trawl 
fishing is permitted. Restrictions are placed on 
the size and number of nets used and also their 
mesh size. 
There are currently about 840 boats licensed to 
fi sh for prawns and scallops with otter trawl 
gear. A further 210 boats are licensed to fish for 
prawns in inshore and estuarine waters with 
beam traw l gear. Bea m traw l activity is based 
mostly between Rockhampton and Moreton Bay, 
and a large part of this area is outside the World 
Heritage Area . 
The proposed management arrangements for the 
east coast trawl fishery have recognised severa l 
important issues such as the capping and 
reduction of effort; the reduction of bycatch 
through the introduction of bycatch reduction 
devices; and preventing the ca pture of turtles by 
the immediate introd uction of turtle excluder 
devices in critical nesting and feed in g areas. The 
progressive introduction of byca tch reduction 
devices, incl uding turtle excluder devices, 
throughout Queensland in the next few years is 
also being considered . Other issues a re the 
introducti on of vessel monitoring system s to 
provide a much more accurate picture of fine-
sca le traw l effort and to im prove compliance, 
and management options to minimise the impact 
of tra w l nets on vulnerable seabed fl ora and 
falma. Most of these issues are being addressed 
in the development of the new Trawl Fishery 
Management Plan. 
Both spa tial and seasonal closures under the 
fisheries management regin1e and the zonal 
management system for the Ma rine Park apply 
to the trawl fi shery. Spati al closures are in tended 
to protect fisheries habitat such as inshore 
seagrass beds or reserve areas from extractive 
use. The area of the Grea t Barrier Reef lagoon 
where trawling is prohibited is approximately 
10%, of which 40% is in the Fa r Northern Section 
of the Marine Park. Apart fro m nearshore areas, 
much of the lagoon south of Princess Charlotte 
Bay is available for trawling. A much larger 
proportion, over 50%, of the in ter-reefa l areas is 
not ava ilable for trawling. 
Seasona l closures also apply in some areas and 
are designed to minimise the capture of 
adolescent praw ns recruiting to the fishery and 
reach ing a commercial size before fishing 
commences. For example,trawling is prohibi ted 
north of Cape Tribula tion between 15 December 
and the end of February. For more info rmation 
on the trawl fishery, see ElIviro/lJ/lentai Statlls -
/rI ter-reefal and Lagoollal Bellthos. 
How Does a Bycatch Reduction Device Work? 
Turtle Excluder Oevice 
In the top diagram the trawl net has no bycatch reduction devices fitted. All animals that enter the net are caught in the 
cod end, including prawns, turtles and unwanted fish species. In the bottom diagram, the trawl net has two types of bycatch 
reduction devices fitted . T he turtle excluder device stops turtles from entering the cod end and forces them out through a 
flap on the trawl net. Because fish have a tendency to swim against a current, the fish eye allows them to swim out through 
the top of the trawl net and avoid capture in the cod end. Even with the bycatch reduction devices fi tted, prawns are still 
caught in the cod end. 
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Reef Fish Line Fishery 
The coral reef fish line fishery 
rela tes to fishing for fish 
species in tropical coral reef or 
shoal habita ts using hook and 
line gear. The fishery has three 
major sectors: com.mercial 
fishing, charter fishing and 
recreational fishing. There is 
some indigenous fi shing in 
northern areas of the Grea t 
Barrier Reef, but there is little 
information about those 
activities. Under the Marine 
Park zoning plans, there is no 
distinction between 
commercial and recreational 
opera tions in this fishery 
Fishing for coral reef fish using a hook and line is a popular pastime in the 
Great Barrier Reef World Heritage Area. 
The main target species for all 
sectors of the fishery are coral trout, red-throat 
emperor, red emperor, other cods, wrasse, 
snappers, and emperors. Pelagic species sLlch as 
Spanish mackerel are also caught. A greater 
diversity of species is targeted in the 
Capricorn- Bunker region of the Great Barrier 
Reef than elsewhere. The biology of these 
species, apart from the cora l trout, is not well 
understood . 
The p rinci pal commercial licence for the fishery 
(L2) includes 251 operators. There are a further 
1563 commercial operators having a more limited 
licence to participate in the fishery (L3). 
Typically, under the L2 reef fi shing licence, 
fishing is wldertaken from one to four dories, 
which work from a main vessel. Restrictions 
apply to the length of primary (20 m) and tender 
vessels (7 m). The L3 licence allows fishing from 
either the main vessel and /or one dory. The 
fishing gear is relatively stand ard with a single 
hand line of 70 to 120 powlds (about 32 to 55 kg) 
breaking strain. Restrictions apply on the 
number of hooks used and there are minimum 
size limits on the major species. 
There is considerable diversity in the commercial 
fleet in terms of species targeted, crew skills, and 
annual per-boat catch and effort. In recent years, 
developments in the way in which fishers can 
retain product and the rapid emergence of new 
markets for live reef fishes have increased 
significan tly the profitability of the fishery. Since 
1992, the price of whole and filleted frozen coral 
trout has increased by nearly 200%, and more 
recently, fishers have been receiving prices of 
$18-45 per kg for live coral trout. 
The charter and recrea tional sectors also use 
hand-held gea r (rods and hand reels). A bag limit 
of 30 fishes from 26 reef fish species, with certain 
species sub-limits, applies to recrea tional fi shers. 
Recreational fishers are not permitted to sell their 
catch . Charter boat clients on fishing charters in 
excess of 48 hours' d uration may possess double 
the normal recrea tional bag limit. In 1998, 270 
charter vessel operators held permits to 
undertake fishing trips. Of these operators, 211 
were au thorised to engage in offshore fishing. 
In a recent telephone survey of 21 000 
households in Queensland, it was estimated that 
34% of Queenslanders fi shed at least once per 
yea r, but on ly 6% of those were in fi shing clubs. 
These fi gures were similar to results from a 1986 
survey by the Australi an Burea u of Statistics 
indicating that apprOXimately 30% of 
Queenslanders fished at least once a year and 
about 34 000 people fi shed offshore waters in the 
Great Barrier Reef Region at least once a year. It 
has been estimated that 270 000 fi shing trips 
were made in priva te trailer boats in the Grea t 
Barrier Reef Region in 1989-1990, but that only 
5.4-13.5% of those were to 'open waters'. 
There are a number of management issues being 
considered by the Reef Fish Management 
Advisory Committee. They include emerging 
new fi shing effort, latent effort in the fishery and 
targeting of fish spawning aggregations. A 
review of the management measures fo r the reef 
fish line fishery is nearing completion and new 
measures will be implemented by statutory 
fishery management plans. 
Reef closures 
The impo rtance and potential benefits for 
fi sheries management of reef closures in the 
Marine Park have often been debated. Recen t 
literature has espoused the use of spatial and 
temporal reef closures as an effective mechanism 
for protecting coral reef fi sh populations, ha ving 
benefits for the fishery beyond more con ventional 
management of coral reef fisheries. 
The potential advantages of marine protected 
areas include the protection of spawning stocks, 
the p rovision of recruits or larvae to replenish 
areas outside reserves, enhancement of catch in 
adjacent unprotected areas through emigration, 
and minimal requirements for information on the 
biology of stocks, and ease of enforcement. There 
is strong evidence that marine reserves protect a 
critical spawning stock biomass. It is difficult to 
determine the possible main tenance or 
enhancement of yields in adjacen t areas through 
the emigration of larvae or the post-settlemen t 
movement of juvenile or adult fi shes. 
In the Marine Park, numerous studies ha ve 
attempted to assess the effect of reef closures on 
the abundance of the major target species of the 
reef fi shery. Many of these studies ha ve failed to 
detect significant differences in total fish 
population densities of the major species of cod, 
snapper and emperor, with densities generally 
d iffering by less than 15% between open and 
closed reefs. However, several studies have found 
that population size and structure tended to be 
consisten tly different between open and closed 
reefs. Two stu dies in particular found that 
sta nd ing stocks of coral trout can be reduced 
rapid ly when reefs are opened to fishing after 
several yea rs of protection. One study found that 
the mean densities of legal s ize coral trout 
increased markedly during the period of closure. 
This increase was d riven substantially by a s trong 
cohort of settlement in the early years of the reef 
closure. 
From the evidence to date, reef closures can 
protect reef fish commwlities and may have 
significant benefits for the reef fishery in the 
Great Barrier Reef. However, the designation of 
reef closures always is controversial because 
fisheries managers and ind ustry regard closed 
areas as a cost to the fishery. The full economic 
implications of closures on the fishing industry 
are difficult to ascertain because the fi shery has a 
number of sectors. The potential for mobilisation 
of considerable latent effort in the commercial 
fl eets is considerable. A diverse range of species 
is available to the fi shery and changing markets 
will affect fishing behaviours and the focus on 
some species. There is a dea rth of data on the 
economic and moti vati onal forces driving each 
sector of the fishery. 
Inshore Mesh Net Fishery 
Two types of netting are associated wi th this 
fi shery: beach seining and mesh netting, and set 
net fisheries. Both components of the fishery are 
generally lmdertaken in coastal ri vers and creeks, 
estuaries and foreshores extending to less than 
0.5 km from low water mark. Beach seining 
targets mullet, whiting, flathead and bream. Set 
netting targets fishes such as barramwldi, salmon 
and grwlter, which do not travel so much in 
schools. 
The restrictions placed on the net fishery by the 
fisheries management agencies are limited entry 
licensing plus a maximum length of net an d 
minin, um mesh size. There is a minimum size on 
the major fi sh species taken and also a maximum 
size lim it on some species. A closed season from 
November to February exists for barramw,di. 
Spawning zones also exist at the mouths of some 
rivers and some estuaries are closed to 
commercia l netting. 
The major issues in this fishery are the catch of 
non-target species and the incidenta l capture of 
protected or endangered species such as turtles, 
dugongs, and dolphins. Also, there are guestions 
of resource alloca tion between the va rious sectors 
which fish in these inshore and estuarine areas. 
There is concern over the effects of net fishing on 
the biodiversity of coastal, river and estua rine 
systems. Currently, a project being run by the 
Queensland Department of Primary Industries 
and the Australian Insti tute of Marine Science is 
looking at byca tch in these fisheries with the aim 
of determining whether or not this concern is 
justified. 
In the World Heritage Area certain areas cannot 
be net fished under Great Barrier Reef Marine 
Park and State Marine Park regulations. In 
response to the decline in d ugong numbers in the 
southern Great Barrier Reef, Dugong Protection 
Areas were designated in 16 areas south of 
Cooktown. Within Dugong Protection Areas, a 
number of bans or restrictions on mesh netting 
practices have been implemented to minimise the 
risk of dugong capture. The impact on the fishing 
industry of the management decisions relating to 
dugong conservation was specifically recognised, 
including consideration of appropriate payments 
to fishers directly affected. Further details on 
Dugong Protection Areas can be fOWld in 
Ma l1agemel1 t Statll s - Th reatel1ed Species. 
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Harvest Fisheries 
The Queensland Fisheries Management 
Authority is the lead agency responsible for the 
management of harvest fisheries. The Great 
Barrier Reef Marine Park Authority has separate 
legislative assessment and permitting 
requirements in relation to commercial harvest or 
'collecting' fisheries under the Great Barrier Reef 
Marille Park Act 1975. These fisheries include 
marine aquarium fishes, trochus, b&he-de-mer, 
coral and specimen shells. 
A Harvest Fishery Management Advisory 
Committee was recently established under the 
Fisheries Act 1994. Its purpose is to facilitate the 
development of management plans for each 
relevant fishery and provide an effective forum 
through which to address management issues 
across the harvest fisheries. The Marine 
Aquarium Fish and Coral Collecting Working 
Group is currently developing a public 
discussion paper. The Trochus and Beche-de-mer 
Working Groups will shortly commence the same 
process. 
Marine aquarium fishes 
The marine aquarium fish fishery is managed by 
input controls (controls on apparatus, number of 
participants, number of divers, area of 
operation). Comnlerciai and recreational fishers 
are limited to collection of fishes by hand or by 
using lines or cast, scoop or mesh nets, and 
underwater breathing apparatus may be used. It 
is a limited entry fishery with less than 70 
authorised conunercial fishers throughout 
Queensland. Recreational aquarium fish 
collection also occurs, however only Limited 
catch and effort information is available. 
The marine aquarium fish fishery was last 
reviewed in 1994. Interim management 
arrangements currently before the Marine 
Aquarium Fish Working Group include issues 
such as cost recovery through industry fees, 
transferability of authorities, licenSing, removal 
of latency, zoning of the fishery and amendments 
to the application process, including entry 
criteria. 
There are concentrations of collectors and effort 
in certain areas, particularly offshore Cairns and 
in the Whitsundays. Concentrations of collectors 
are dependent on overseas air export facilities 
(mainly located in Brisbane and Cairns) and 
require endemic species in large enough 
numbers to export economically or to sell to 
hobbyists. 
Only limited assessment of catches of marine 
aquarium fishes has occurred and there is an 
absence of a reliable long-term historical catch 
and effort dataset. Species- and site-specific data 
returns are required to adequately monitor the 
fishery. The management planning process will 
investigate listing of endemic species (e.g. 
pineapple f ish) in the logbooks to enable 
adequate monitoring. 
Trochus 
The fishery for the mollusc trochus is managed 
through limited entry and a quota system. Only 
one species is conunercially collected in 
Queensland. Trochus authorities are transferable. 
This transferability of authorities is a key 
management issue. 
There is currently a 300-tonne total allowable 
catch set in the Fisheries Regulatioll 1995 for the 
east coast fishery, with 250 tonnes allocated each 
year to existing authority holders by way of a 
condition of each individual au tl10rity. There are 
six trochus authorities for the east coast fishery. 
The Queensland Fisheries Management 
Authori ty is in the process of converting the total 
allowable catch to a 'unit' format that removes 
the idea of w1allocated quota. A review of two 
previous stock assessments has recently been 
comm.issioned. 
Beche-de-mer 
Beche-de-mer is a quota managed fishery. There 
are three main species of sea cucumbers 
collected. The current beche-de-mer total 
allowable catch for the east coast is 380 tonnes 
allocated to 18 collectors. 
There is little information available about the 
biology of sea cucumbers and recruitment rates 
are largely unknown. Research has been initiated 
on the principal species to enable better stock 
assessments to be undertaken. Some species not 
yet harvested could become high-value, high-
demand species (e.g. greenfish has recently been 
discovered to have pharmaceutical properties). 
Coral 
Coral is an input and output control (quota) 
managed fishery. There are approximately 60 
coral collecting si tes, each of which can have an 
annual harvest of up to four tonnes. Actual 
harvest levels are below 50 tonnes landed 
annually and the prospect of landing the entire 
total allowable catch appears unlikely. Harvest 
levels are clearly sustain able, although conflicts 
arise between harvesting and coral viewing at 
some accessible sites. 
In the coral collection fishery it was previously 
considered that there was a large fast-growin g 
resource of targeted coral. However, the collected 
species have changed and conservation issues are 
taking a higher profile within the broader 
con1.ffiunity. 
The industry has progressed from the curio trade 
to the aquarium live coral trade. Collectors are 
now targeting species never previously collected. 
There is a concern that rarer species could be 
targeted and overcollected. Because of their 
accessibili ty in all weather conditions, 
commercial coral collectors want access to 
fringing reefs which are the environments least 
able to cope with collection (except perhaps for 
Pocillopora which is virtually no longer collected). 
Specimen shells 
There are a total of six authorities. The collectors 
have been changing from hobbyists to 
comnlercial collectors. 
The Queensland Fisheries Management 
Authority permits specify 10 of anyone species 
to be taken ann ually. The intent is for a specimen 
collection fishery, not a large-volume collection 
fishery that exports overseas. 'Limited collecting' 
(Le. a maximum of five specimens per species to 
be ta ken in any 28-day period) applies 'as of 
right' in Ma rine Park General Use zones, but is 
almost impossible to enforce. 
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Commercial, recreational and charter boa t fishing 
occur in the World Heritage Area subject to Great 
Barrier Reef Ma rine Park zoning plans. The 
management of most fisheries in the World 
Heritage Area is the responsibility of the 
Queensland Government through the 
Queensland Fisheries Management Authority. 
The Great Barrier Reef Marine Park Authority 
works closely with the Queensland Fisheries 
Management Authori ty to ensure that fisheries 
and Marine Park management planning are 
complementary. Management Advisory 
Committees have been established for all of the 
major fisheries to provide stakeholder input into 
fisheries management. 
The trawl fishery is concentrated in the Great 
Barrier Reef lagoon and targets prawns and 
scallops. A Trawl Fishery Management Plan is 
currently under development, addressing issues 
such as latent effort, reduction of bycatch and 
prevention of incidental capture of turtles. Areas 
of seabed fished by commercial trawling are 
likely to be subjected to significant impacts and 
management options to minimise these impacts 
on the inter-reefal and lagoonal benthos are 
being considered. 
The reef fish line fishery supports commercial 
and recreational operations, and targets cod, 
snapper and emperor. Management issues 
include latent effort, emerging new fishing effo rt 
and developing strategies to ensure that fishing 
is ecologically sustainable. Reef closures to 
fishulg can protect fish populations but Ulcur 
costs for the fishing industry. A review of current 
fishery management measures is nearing 
completion. New measures will be implemented 
by sta tutory fishery management plans. 
Managemen t issues fo r the inshore mesh net 
fishery include byca tch and incidental capture of 
turtles, dugongs and dolphins. Nettulg 
restrictions apply in Dugong Protection Areas. 
Other fisheries in the World Heri tage A rea 
include marine aquarium fishes, trochus, beche-
de-mer, coral and shells. Most of these fi sheri es 
are managed by harvest quotas and management 
plans are currently wlder development. 
Trawling is a major commercial fishery in the G reat Barri er Reef lagoon, targeting 
prawns and sca llo ps. 
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Management Status Tourism 
Tourism is the principal ind ustry in the Grea t 
Barrier Reef World Heritage Area, with an 
approximate annual value in excess of $1 billion. 
Visitation to the Great Barrier Reef U1 1997 was 
recorded at l.6 million viSitor-days. The volume 
and profile of tourism use of the World Heri tage 
Area has changed significantly in the past 20 
years. As marine tourism has expanded and 
diversified, a more strategic and integrated 
management approach has been adopted, 
accounting for both individual and cumulati ve 
impacts of tourism use. 
In the early 1980s annual visitation was 
estimated at 150 000 visitor-days, a 40-fold 
increase since the 1940s. There was a further 
dramatic increase in numbers and diversification 
of operations wi th the introd uction in 1982 of 
high-speed catamarans capable of carrying large 
numbers of passengers. The operational capacity 
of Marine Pa rk tourism grew at an average of 
10% per yea r between 1985 and 1995, and 
projections for growth over the next decade 
range from 5 to 11 % per yea r. 
The Marine Park tourism industry comprises a 
di versity of operations including day-trip vessel 
operations to reef and island destinations, 
extended charter boat operations (mostly di ve 
and fishing charters), and international cmise 
ship operations involving infrequent visits of 
passenger ships. In add ition to these boat-based 
operations, there are pontoon-based operations 
at fixed reef sites, aircraft operations conducting 
sceruc flights and charters, and resort-based 
operations. In 1998, a total of 742 tourism 
operati ons were permitted in the Marine Park, 
covering 1674 individual craft, including 328 
bareboa ts, 127 aircraft, 17 cruise ships and 461 
hire craft (dinghies, wa tersports craft, kayaks 
etc.). 
The majority of the marine tourism use (95%) is 
centred in the offshore Cairns and Whitsunday 
areas, just 5% of the whole Marine Park. The 
Cairns marine tourism industry centres around 
day visits to pontoon sites, and extended diving 
and fishing charters to offshore reef destinations, 
based at operator-owned moorings. Whitsunday 
marine operations focus on visits to island bays 
and resorts, and to the two pontoons at Hardy 
Reef. Austra lia's largest bareboat fleet operates in 
the wa ters surrounding the Whitsunday islands. 
Elsewhere in the Ma rine Park, loca l tourism 
operations provide day trips to offshore islands 
and reefs, extended di ving and fishing trips, and 
roving charters between all sections of the 
Marine Park. The Gladstone-based charter fleet 
includes some of the most widely travelled 
roving operations, conducting extended charters 
to the Swains Reefs in the south, and north to the 
Central and Cairns Sections. 
Introducing visitors to snorkelling is one of a wide range of activities provided by the 
Marine Park tourism industry. 
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As boats become faster. the range of day trip operators increases. In 1985 the typical range was only 35 km, but in 1998 it 
was 130 km and the projected range for the year 200 I is 185 km. With the development of wing-in-ground-effect craft 
(WIG craft) the range may extend as far as 295 km. 
@1JRRENT STATUS 
Tourism use in the Great Barrier Reef Marine 
Park is managed join tly by the Great Barrier Reef 
Marine Park Auihority and the Queensland 
Department of Envirorunent and Heritage, 
within the statutory framework of zoning plans, 
man agement plans and permits. The zoning 
plans provide little d irection on tourism activities 
other than defining where fishing and collecting 
are allowed and, in the case of the Cairns Section, 
defini.ng areas where the installation of structures 
such as pontoons may be considered. 
The zoning provisions require aU marine tourism 
operations to have a permit, subject to 
assessment against set criteria. Until recently 
permi ts have been used as the principal tool for 
management of tourism acti vities in the Marine 
Park. Permit applications have been assessed and 
granted on a ' first-come, first-served' basis with 
conditions specific to the area of operation and 
type of activity. Permit tenure is generally six 
years. 
The need for a shift away from permits as the 
prime management tool for marine tourism was 
acknowledged in a major review of the Ma rine 
Park permit system in 1993. TI,e review 
recommended tha t marine tourism managemen t 
be ach ieved through a combination of tools and 
strategi es including Simplifica tion of permits, 
greater emphasis on site management and 
control of im pacts, and better use of plans, 
ed ucation, training and codes of practice. The 
focus of future management will move away 
from managing indi vidual operations to place-
based management with em phasis on preven ting 
and managing impacts. Integral to the success of 
this approach will be continued consultation 
with stakeholder groups during the period of 
change. 
Marine Park tourism operators are subject to an 
Environmental Management Charge which is 
currently equivalent to $4 per visitor per day for 
standard tourist operations such as day trips, 
extended charters and bareboat hire. The charge 
applies to all commercial operators who hold 
Marine Park permits. Commercial operators are 
requi red to keep a logbook of operations and 
must supply quarterly returns. 
lE.t\NAGEMENT ISSUES 
Impacts of Marine Tourism Use 
The in-tpacts of marine tourism use can be 
broad ly ca tegorised as ecological, social and 
cultural. Ecological impacts include physical 
effects on the environment and threats to 
conserva tion values includ ing damage to coral 
through poor anchoring and reef walking, 
disturbance to nesting birds and vegetation on 
cays and sand dunes, interference wi th w hales, 
dugong and turtles, and change of wa ter quality 
through discharge of vessel sewage and bilge 
water. Of particular concern is the unsustainable 
level of anchor damage which has occurred in 
heavily used a reas such as the Whitsunday 
fringing reefs. 
Ecologica l impacts of tourism are minimised or 
eliminated through the permits process of the 
Great Ba rrier Reef Ma rine Park Authority and 
the Queensland Depa rtment of Envirorunent and 
Heritage. Great care is taken to locate tourism 
operations and restrict activities such that 
ecological impacts are as small as possible. This 
is verified through the use of environmen tal 
monitoring programs (for more deta ils, see 
Managelllent Statlls - Monitoring). While some 
impacts may occur at heavily used sites, these 
s ites represent a small fra ction of the area of the 
reef in question and the number of reefs with 
heavily used sites is a small fraction of the total 
number of reefs in the World Heritage Area. 
Social impacts include effects on the experience 
of other reef users, possibly leading to 
displacement through d isturbance and crowding. 
As tou rism use of an area increases, the 
opportw1ities for a peaceful recrea ti onal 
experience may decrease. Cultural impacts affect 
the traditional and historic va lues of an area and 
may d isplace recrea tional users and traditional 
hunters. 
Unused Permits 
Examination of logbook data collected through 
the administration of the Envirorunental 
Management Charge has shown that a 
substantial number o f tourist program permits 
are not being used. In 1994-95, 25% of all 
permitted tourism operations did not operate in 
the Marine Park, whilst 46% of those permitted 
to operate in the Cairns Section did not operate 
in the area in the sa me period . Since January 
1996 over 50% (1189) of all cra ft permitted to 
operate in the Marine Park were not used at all. 
This unused capacity of permits is of concern 
because actual marine tourism use could 
potentially increase fivefo ld without the issue of 
an y new permi ts. 
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Fast boats and permanently moored pontoons cater for large numbers of day visitors to the Reef. 
Changes in Market Trends 
The tourism industry has grown and changed 
significantly over the past 20 years and is 
expected to continue to change with 
improvements in technology and changes in the 
market forces. The extended range of operations 
due to increased vessel speed spreads the 
impacts of tourism and adds pressure to already 
stretched enforcement capabilities. For planning 
to be proactive it must consider potential 
changes to transport, such as w ing-in-grolffid-
effect craft, capable of surface speeds of 70-80 
knots, currently being investigated by Cairns-
based operators. 
The demand for tourism operations is also 
expected to change with changing trends in 
domestic and international tourism. A recent 
social survey predicts a change in the demand 
for operations as the marine tourism industry 
grows and 'matures' . Currently many fi.rst-time 
visitors to the Reef take a day trip to a pontoon 
with large numbers of other visitors. As the 
industry attracts higher numbers of repeat 
visitors the demand for smaller specialised tours 
at more varied destinations (i.e. small roving 
operations) is likely to increase. This demand 
will result in pressure on a broader range of sites. 
Displacement and Loss of 
Opportunity 
The rapid growth of tourism has resulted in 
displacement of traditional and recreational users 
at some sites, particularly in the Ca irns and 
Whitsunday areas. The increasing intensity of 
use at sites where pontoons and moorings have 
been installed reduces the opportunity fo r small 
tourist opera tions and recrea tional users to access 
more remote experiences free from o ther users. 
The Great Barrier Reef Marine Park Authori ty 
recognises a need to provide a diverse range of 
experiences and uses in order to meet its 
obligations to present and transmit the World 
Heritage values to present and future 
generations. 
~TURE DIRECTIONS 
Future management of nlarine tourism will be 
based on: 
• strategic planning to establish a clear 
direction for managing marine tourism, 
• direct management to establish well-defined, 
enforceable and effective management 
controls to protect the values of the Marine 
Park, 
• self-regulation by the industry to encourage, 
assist and promote environmental 
responsibili ty and professional presentation of 
the Reef within the marine tourism industry, 
and 
• active partnerships to encourage the industry 
and other stakeholders to be active partners 
in Marine Park management. 
Strategic Planning 
The Grea t Barrier Reef Marine Park Authori ty is 
developing a Reef-wide approach to managing 
tourism use throughout the whole of the Marule 
Park. It will provide a strategic framework for 
future management, taking into account the 
cumulative inlpacts of tourism use. The planning 
process wi ll identify natural, social, cultural and 
heritage va lues which could be affected by 
tourism and identify methods to protect these 
values. 
The strategies will be implemented through 
changes to legislation and policy, statutory plans 
of management, and education. The first p lans of 
management, for the Cairns Area and the 
Whitsundays, were gazetted on 22 June 1998, 
incorporating provisions for protection of the 
values of both areas, and for managing tourism 
and recreation activities. These p lans introduce 
management strategies such as use settings, 
limits to use for some sites, recognition of 
historic use of sites by tourist operators, and a 
booking system for access to some sites or areas. 
Similar strategies may be applied through other 
plans currently being developed for the 
Hinchinbrook and Capricorn- Bun ker areas. 
Direct Management 
The Simplification of the permit system will 
begin witil the implementation of the Ca irns 
Area and Whitsundays Plans of Management, 
and will be extended to other areas as planning 
is completed. Individually crafted permits will 
mostly be replaced with a range of standard 
permits based on a class assessment. Large and 
complex tourism proposals and developments 
will still require individual assessment. An 
independent committee wiJi be established by 
the Great Barrier Reef Marine Park Autilority to 
assist with the process of transition from existing 
permits to the new system. 
Industry Self-regulation 
Progress towards greater self-regulation has been 
made through the adoption of codes of conduct 
and compliance with best environmental 
practices. A number of industry associations 
have been effective in regulating tileir activities 
through their own codes. 
Many operators who recognise the inlportance of 
interpretative activities employ staff with 
appropriate skills to inform passengers about the 
Reef and best practices. The tourism industry 
training programs developed by tile Great 
Barrier Reef Marine Park Autilority for Marine 
Park tour operators in 1996 will continue to be 
inlplemented and reviewed, and operators 
encouraged to facilitate staff training through 
this program. 
With the marine tourism industry and other 
stakeholders, the Great Barrier Reef Marine Park 
Authority is investiga ting systems of 
accreditation for marine park guides and 
operators. Authority staff are working closely 
with the Whitsunday bareboat industry to 
develop a staff training program which wi ll form 
the basis of future accreditation for this industry. 
Active Partnerships 
Formal processes for community consultation are 
already established through coastal Regional 
Marine Resources Ad visory Committees with 
representation from all stakeholder groups. As 
part of the critical issues approach to MarUle 
Park management, the Great Barrier Reef Marine 
Park Authority is to establish an expertise-based 
Reef Advisory Committee to ad vise the 
Authori ty on issues related to management of 
tourism and recreation. The Great Barrier Reef 
Consultative Committee will continue to fill a 
more strategic advisory role to the Authority. 
Tourism industry members are continuing to 
assist managers and researchers with site 
mOnitoring and visitor surveys in order to ga in a 
better understanding of tile cumulative impacts 
of tourism. Representatives of the Whitsunday 
di ve industry, the Order of Underwa ter Coral 
Heroes, have volunteered professional diver 
support for the reef protection program. The 
Cairns marine tourism industry is involved in 
the development and inlplementation of site 
monitoring systems through the 'Eye on the 
Reef' program. 
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Tourism use of the Great Barrier Reef World 
Heritage Area has markedly increased over the 
past 20 years. Most of the marine tourism use is 
concentrated in two areas which cover only 5% 
of the Marine Park. All tourist operations in the 
Marine Park require a permit and commercial 
operators are subject to the Environmental 
Management Charge. 
The increase in marine tourism use has 
challenged the adequacy of existing management 
arrangements and created a number of problems 
such as assessing cumulative impacts at heavily 
used sites. The Grea t Barrier Reef Marine Park 
Authority together with the Queensland 
Department of Environment an d Heritage and 
the marine tourism industry are now introdUCing 
a more strategic and integrated management 
approach. 
The focus of future management will move away 
from individual operations to place-based 
management with greater emphasis on 
preventing and managing impacts, and better 
use of education, training and codes of practice. 
The permit system will be simplified, with 
replacement of individually crafted permits by a 
range of standard permits based on a class 
assessment. Integral to the success of this new 
approach will be continued consultation with 
stakeholder groups during the period of change 
and beyond . 
Management Status Threatened Species 
Threatened species management in the Great 
Barrier Reef World Heritage Area deri ves from 
Australia's international obligation to ensure the 
World Heritage Area's protection, conserva tion 
and transmission to future generations. The long-
term vision is that the World Heritage Area will 
maintain its di versity of species and habitats, and 
its ecological integri ty"and resilience. 
Management agencies are therelore committed to 
paying special attention to ensure the recovery 
and continuing persistence of species whose 
existence is threatened. A key indica tor of the 
success 01 management 01 the World Heritage 
Area is the success in managing its threatened 
species. 
The goa l is to pay special attention to conserving 
rare and endangered species by: 
• identifying species which are endangered in 
the World Heritage Area and threats to their 
surviva l, 
• developing and implementing appropriate 
coordinated management actions, and 
• developing and implementing appropriate 
coord inated management actions in the World 
Heritage Area for species whjch are globally 
endangered. 
IDENTIFICATION OF 
THREATENED SPECIES 
The Great Barrier Reel Marine Park Authority is 
a key agency in identifying threats to species and 
coordinating and facilitating conservation 
programs. However, success depends upon close 
working arrangements with other agencies and 
interest groups. Whilst there has been significant 
progress in implementing measures lor the 
protection of dugong, turtle and seabird 
populations, major issues remain in terms of 
identifying and managing other tlueatened 
marine species in the World Heritage Area. 
A major issue is the lack of knowledge 01 the 
conservahon status of the species, the threa ts to 
their survival and the management actions that 
should occur to ensure the survival and, il in 
decline, the recovery of species. Most 
informahon relevant to threatened species 
management has been acquired by relatively 
slow discovery and analysis, sometimes boosted 
by a parhcular study of a species or issue. With 
notab le exceptions, the management of 
tlueatened marine species currently occurs 
virtually in a vacuum of information which 
requires reliance upon best practice 
methodologies and the precautionary and 
ecological sustainabiMy principles. 
Female dugongs do not start breeding until they are 10- 17 years old and only 
produce a calf once every three years or more. 
Because of large differences 
between the marine and 
terrestrial environment and 
species characteristics, it is 
not possible to establish the 
rarity of most marine species 
in a similar manner to 
terrestrial species, that is 
according to the degree of 
threat to them. There is a 
need to develop new criteria 
for use in assessing the great 
majority of marule species in 
terms of their vulnerability 
to risk, and to develop and 
implement management 
strategies for identified 
species as a precautionary 
measure. 
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In the World Heritage Area, the species which 
are considered to be threatened include the 
dugong, marine turtles, and some whales and 
dolphins. There are also a number of birds and 
island plant species which are considered to be 
rare or threatened. For more information, refer to 
the relevant Environl1lental Statlls sections for 
these groups. 
L£URRENT STATUS 
Dugongs 
In 1994, the Great Barrier Reef Marine Park 
Authority released a conservation strategy for 
turtle and dugong in the Marine Park in 
response to concern about their status. The 
stra tegy was developed in consultation with 
government agencies and interest groups. It 
specified 47 strategies to enhance protection of 
the animals and many have since been 
implemented in part or whole. 
Management actions have included the 
preparation and proclamation of a plan of 
management for dugong in Shoalwa ter Bay, the 
most important and most undisturbed habitat of 
the species remaining in the southern Reef. A 
considerable education and extension program 
by Marine Park man agement agencies and 
stakeholder groups has e.nhan ced public 
u.nderstanding of the situation and sought publ.ic 
assistance in reducing risks to dugongs. There 
has also been enhanced enforcement of 
restr ictions on net fishing and boating to further 
the protective measures. 
Management action culminated in 1997 with a 
number of decisions by the Great Barrier Reef 
Ministerial Council, comprising Ministers of the 
Commonwealth and Queensland Governments. 
A major decision was to establish 16 Dugong 
Protection Areas comprising 6353 km' in total. 
Other decisions included modifica tion of the use 
of fish netting and increased surveillance and 
enforcement. The impact of the decisions on the 
fishing industry was to be minimised including 
appropriate payments to fishers directly affected. 
The Ministerial Council decisions were made on 
the basis of scientific and fishery management 
evidence. They were taken to enhan ce the 
prospect of recovery an d conservation of dugong 
numbers in the region south of Cooktown. The 
Council undertook to keep the measures under 
ongoing review to ensure their effectiveness in 
the recovery and conservation of dugong. 
The establishment of the Dugong Protection 
Areas was a milestone in efforts to save the 
dugong in the southern Great Barrier Reef and 
Hervey Bay regions. The areas chosen as Dugong 
Protection Areas were those with the most 
dugongs and /or extensive seagrass habitat. A 
two-tiered system was established comprising 
Zone ' A' and Zone '8' Dugong Protection Areas. 
Amendments to implement the system have 
been made to Queensland fisheries legislation 
and are in train under the Queensland Natllre 
Conservation Act 1992. 
Zone' A' Dugong Protection Areas have been 
established in regions centred on Hinchinbrook 
Island, Cleveland Bay area, Upstart Bay, the 
Newry Islands, Ince Bay, Shoa lwater Bay, Port 
Clinton, and Hervey Bay-Grea t Sandy Strait. 
These areas represent the most significan t 
dugong habitat in the southern Reef. In the Zone 
'A' Dugong Protection Areas relevant forms of 
mesh netting (i.e. offshore set nets, foreshore set 
nets and drift nets) that represent a significant 
risk to dugongs were p rohibited in January 1998. 
In the Hinchinbrook region and Shoal water Bay, 
river set nets were also banned. Other netting 
practices such as ring, seine and tlumel netting 
(which are not considered to pose a serious 
threa t to dugong) were permitted to continue 
with some modifica tion. In Hervey Bay-Great 
Sandy Strait the existing specialised netting 
practices were allowed to continue with 
modification to reduce their risk to dugongs. 
Zone '8' Dugong Protection Areas have been 
established in regions centred on Taylors Beach, 
Bowling Green Bay, the western foreshore of 
Upstart Bay, Edgecumbe Bay, Northern Repulse 
Bay, Sand Bay, Llewellyn Bay, Clairview region, 
and Rodds Bay. In the Zone 'B' Dugong 
Protection Areas a number of safeguards and 
restrictions in relation to mesh-netting practices 
have been implemented to minimise risks to 
dugongs. 
Indigenous communities have become 
increasingly involved in the management of 
dugongs and turtles in the Marine Park. 
Culturally appropriate structures like Councils of 
Elders have been established by communities to 
regulate dugong and turtle hunting. These 
committees are supported by an ed uca tion and 
information program. In response to declining 
d ugong numbers sou th of Cooktown, indigenous 
groups agreed to voluntarily cease traditional 
hunting in the region. After ministerial 
confirmation that permits to hunt dugongs will 
not be issued in the region south of Cooktown 
during the current d ugong decline, the Grea t 
Barrier Reef Marine Park Authority has ceased to 
issue permits for dugong hW1ting in the area . 
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Concern over catch 01 dugongs in shark nets has 
led to many nets being replaced with baited 
hooks. Given the importance 01 seagrasses as 
lood lor the dugong, the management measures 
taken to protect seagrass habitat will support the 
dugong conserva tion progra m. 
The success of recent management decisions and 
actions on the recovery 01 numbers will be 
monitored. However, a positive result in terms of 
a rise in numbers lrom actions to date is likely to 
be unclear lor a decade or more, beca use the 
dugong is a long-lived, slow-breeding animal. 
On the other hand, more stringent action will be 
required il population surveys, carcass 
strandings, and surveillance and enforcement 
reports show that unsustainable levels 01 
mortality are continuing, or are likely to be 
continuing, in the regions. For more information 
on dugongs, see Environmental Status - Marine 
Ma mmals. 
Marine Turtles 
Marine Park zoning and management provide 
lor considerable, but not necessarily sufficient, 
protection 01 marine turtles within the World 
Heritage Area . 'National Park' and other zones of 
high level protection are declared over 6% 01 the 
entire Marine Park and over 24% 01 reelal and 
inter-reelal areas. Most islands wi thin the World 
Heritage Area are national parks under 
Queensland legislation. Man y islands and their 
adjacent waters are closed to visitation, either 
permanently or seasonally, under zoning and 
management plans lor the purposes 01 seabird 
and turtle protection. 
This turtle was caught in a trawl net that was targeting prawns. 
The direct taking 01 turtles in the Marine Park is 
restricted to traditional hunting by Aboriginal 
communities living adjacent to the Park and may 
only occur with a permit. Permits are issued on a 
comn1wuty basis or, in the absence of an 
identified community organisation such as a 
Council 01 Elders, to individuals. No areas 
currently have a moratorium on the issuing of 
permits lor the hunting 01 turtles. 
Marine turtles are ca ught incidentally by trawlers 
on the Great Barrier Reel. The main species are 
loggerhead, green and flatback turtles. Trawling 
is not permitted in 20% 01 the Marine Park 
(mostly over reel and inter-reel areas). Seagrasses 
are an important food source and habitat for 
marine turtles. The main management measures 
to protect seagrass habitat Irom trawling are 
Great Barrier Reel Marine Park Authority zoning 
plans and Queensland Fisheries Management 
Authority closures. Within the entire Marine 
Park 45% 01 surveyed seagrass beds occur in 
areas not available lor trawling. South 01 
Cooktown the proportion is 62%. There are also 
seasonal and temporal closures under 
Queensland Fisheries regulations in various 
places in the World Heritage Area. A recent 
appraisal 01 datasets has identified signilicant 
turtle habitats and areas where turtles are at 
increased risk from capture in trawl nets. 
A trawllishery management plan is now under 
development by the Queensland Fisheries 
Management Authority. A substantial reduction 
in the total take of bycatch in trawl nets has been 
proposed by the Great Barrier Reef Marine Park 
Authority, with targets of a 20% reduction by the 
end of 1999, 50% by 2005 and, therea fter, a 
continuous reduction of byca tch . A major action 
proposed to achieve these targets was mandatory 
use of bycatch reduction devices, particularly 
turtle excluder devices, on trawlers operating 
within the Marine Park. 
On present indications, it is likely that the Trawl 
Fishery Management Plan will require the 
compulsory use of turtle excluder devices in 
many areas of the World Heritage Area, 
including key sites where turtles are at high risk 
of capture in trawl nets. It will also require the 
development of a process for minimising impacts 
upon tlu-eatened and endangered species which 
meets the requirements of conserva tion agencies 
by December 1998 and that trawl-induced turtle 
kill levels be negligible by 2000. For more 
information on marine turtles, see Envirollillental 
Sfnt lls - Reptiles. 
Whales and Dolphins 
The Queensland Department of Environment 
and Heritage is implementing a policy fo r wha les 
and dolphins which was finali sed iJ1 November 
1997. The Great Barrier Reef Marine Park 
Authority is developing a policy also for w hales 
and dolphins within the Marine Park. Major 
threa ts to be included in the policy are whale 
watching, strandings and ca rcass handling, lack 
of knowledge of the species and the impacts 
upon them, incidental capture in fishing nets, 
and acoustic pollution . For more deta iled 
information on the management actions to better 
protect whales and dolphins, see Envirol1lllellfnl 
Sfnt lls - M nrine Mallllnnis. 
Birds 
Many islands and seabi rd rookeries within the 
World Heritage Area are closed seasonally or 
long term to visitation to protect breeding 
seabirds. Guidelines for managing visitation to 
seabird breeding islands have been published. 
Education, surveillance and enforcement are the 
key to solving many of the issues concerning 
interactions between people and birds on islands. 
The populations of seabi rds are monitored on 
some key islands within each Marine Park 
region. However, standardised techniques and 
additional resources to allow for better datasets 
are required to obtain the long-term information 
necessary to establish trends in numbers. For 
more information on birds, see Environll1ental 
Stntlls - Birds. 
Island Species 
Most islands within the Great Barrier Reef World 
Heritage Area are national parks and are 
managed as such in a highly protective 
legislative framework. Management programs 
have been developed to control d isturbance of 
natural communities by introduced species and 
human activities on most is lands. However, 
resources and staffing for day-to-day 
management can be insufficient for effective 
management. 
[@MMARY 
Maintenance of biodiversity in the World 
Heritage Area requires that threa tened species 
are identified and protected. In the World 
Heritage Area, threa tened species include the 
dugong, marine turtles, some whales and 
dolphins, and a number of birds and island 
pla nts. In managing these established threatened 
species in a complex jurisdictional environment, 
success depends upon close working 
relationships between agencies and interest 
groups. 
In response to declining dugong numbers south 
of Cooktown, the Grea t Barrier Reef Marine Park 
Authority recently introduced a dugong 
conservation program. Sixteen Dugong 
Protection Areas have been established together 
with restrictions on fish netting and boa ting, and 
greater managemen t focus on protection of the 
critica l seagrass habitat. Incidental capture of 
turtles in trawl nets will be red uced by the 
mandatory use of turtle excluder devices, which 
have been proposed in the Trawl Fishery 
Management Plan lU1der development by tl,e 
Queensland Fisheries Management Authority. 
The Queensland Department of Environment 
and Heritage is implementing a whale and 
dolphin policy which addresses issues such as 
whale watching and incidental net capture. 
A major problem for threatened species 
management is the lack of knowledge on the 
conservation status of species and the required 
management actions. There is a need to develop 
appropriate criteria for assessing vulnerability to 
risk among the majority of marine species that 
are currently unassessed. 
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Management status Indigenous Issues 
lQYERVIEW 
Aboriginal and Torres Strait Islander peoples 
have significant cultural, his toric and economic 
associations with and interests in the Great 
Barrier Reef World Heritage Area. Contemporary 
Indigenous peoples are attempting to retain their 
cultural association, values and use of the area in 
the face of increasing pressure from coastal 
development, commercial fishing, private 
recreational use and rapidly expanding tourism 
use. 
The European occupation of northern Australia 
during the last 150 years has significantly 
affected indigenous demographics, economics 
and culture. Despite this impact Indigenous 
peoples maintain their cultural traditions and 
identity through reinforcing links to land and sea 
country. Many Indigenous peoples now live in 
major towns in the region adjacent to the World 
Heritage Area as well as in the more remote 
areas of Cape York Peninsula. These people 
maintain a strong association with the World 
Heritage Area and actively seek to be involved in 
the management of the region . 
The Great Barrier Reef Maril1e Park Act 1975 made 
no specific reference to Indigenous people but 
provided for statutory structures and 
mechanisms for public involvement in Marine 
Park management. The Government has partly 
accommodated indigenous interests through the 
amendment of the Great Barrier Reef Marine 
Park Act and Regulations. The Act was amended 
in 1995 to give greater representation of 
indigenous interests in management. TI1ere is 
indigenous representation on the Great Barrier 
Reef Marine Park Authority and the Great 
Barrier Reef Consultative Committee. 
Since 1975 the Great Barrier Reef Marine Park 
Authority has worked with Indigenous peoples 
to better recognise and accommodate their 
interests in the management of the region. 
Aboriginal and Torres Strait Islander interests 
were recognised as a specific objecti ve of the 25 
Year Strategic Plan for the Great Barrier Reef 
World Heritage Area. 
[9;JRRENT STATUS 
Indigenous Perspectives on Land and 
Sea Management 
From an indigenous perspective, coastal 
landscapes and seascapes are part of an 
integrated cultural domain comprising defined 
owned clan estates to which affili ated groups 
belong, and from which they get their identity 
and customary rights to own and exploit 
resources. This perspective contrasts w ith the 
European concept of coastal and marine systems 
as separate domains, the common property 
nature of Inarine resources and concepts of 
naturalness. 
Aboriginal and Torres Strai t Islander groups 
continue to identify themselves as traditional 
owners and custodians of marine estates. The 
recognition of sea rights is not only a matter of 
id entity but also an avenue to claim management 
responsib ility for the protection of cultural 
heritage and to develop viable economies from 
the use of marine and coasta l resources. 
Under the Commonwealth Native Title Act 1993, 
Indigenous peoples are seeking formal 
recognition of their rights to land and sea . There 
are currently nine Native Title claims within the 
Marine Park accepted for mediation by the 
Na tive Title Tribunal and one other has been 
lodged. 
Consideration of Indigenous Interests 
The Great Barrier Reef Marine Park Authority is 
addressing indigenous interests through a 
continual process. Since the late 1980s a number 
of reports have been commissioned by the 
Authority to investigate indigenous involvement 
with and use of the World Heritage Area. All of 
the reports noted the lack of involvement of 
Aboriginal and Torres Strait Islander peoples in 
the management of the World Heritage Area. 
Consideration of indigenous interests has been 
shaped by government policy, legal instruments 
and increasing indigenous demand for 
recognition and involvement in management of 
their areas of interests. There has been an 
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increase in the number of programs, projects and 
policy which have given greater recognition of 
the rights and interests of Indigenous peoples 
and provided greater opportwuties for active 
involvement in all aspects of the plann ing and 
management of the Great Barrier Reef Marine 
Park. 
Liaison and a range of negotiation and 
consultation opportunities have occurred in 
p lan ning programs, impact assessment 
procedures, and day-to-day management. 
During the review of the Far Northern Section 
zoning plan, a wide range of avenues for 
indigenous input were provided including a 
series of commw-uty-based workshops where 
local issues were discussed and plaru1ing groups 
established . 
Involvement in day-to-day man agement has 
been increased through the commwuty ranger 
program . This program is a coopera tive effort 
between indigenous commun..ities and a nun1ber 
of agencies, including the Queensland 
Depa rtment of Environment and 
Heritage and the Great Barrier Reef 
Ma rine Park Authority. At least, eight 
commwuty rangers have been 
appointed as inspectors w1d er the Great 
Barrier Reef Marine Park Act. 
Aboriginal and Torres Strait Islander 
comn1unities were involved in the 
p reparation of a dugong and turtle 
strategy and permit arrangements for 
the management of traditional hW1ting 
by Councils of Elders. Under the 
Council of Elders concept, the Authority 
grants permits to the community and 
the COW1cil of Elders then manages 
individual hW1ting permits. Tlus 
concept has proved successful in the 
management of dugong populations 
and the protection of cultural and 
heritage values at particular loca tions. 
There are currently seven permitted 
commW1ity hW1ting areas in the World 
Heritage Area . 
In response to decliJ1ing dugong 
numbers south of Cook town, 
indigenous groups agreed to volW1tarily 
cease traditional hW1ting in the region . 
The Kuku-Yalanji Conservation CowKil 
has developed a conserva tion program 
which includes a moratorium on 
dugong hW1ting. Cooperative 
management arrangements are be ing 
pursued and a forum of Aboriginal Traditional 
Owners is plalU1ed to consider mechanisms for 
the development of cooperative management of 
marine resources within the World Heritage 
Area. 
The Great Barr ier Reef Ma rine Park Authori ty 
has developed an Aboriginal and Torres Strait 
Islander employment strategy based on 
increased recruitment and retention of Aboriginal 
and Torres Strait Islander staff. To date, two 
identified liaison positions have been crea ted and 
representation among staff has increased from 
1 % to 5%, the 5% target being representative of 
the Aboriginal and Torres Strait Islander 
populations in the Grea t Barrier Reef region . The 
Authority's Indigenous Cultural Liaison Uni t 
provides advisory, networking, coordination and 
training services to facilitate planni.J1g, pernu ts 
and extension work with Aboriginal and Torres 
Strait Islander peoples, agencies and 
communitjes. 
The creation of this community sea country mural at the Laura 
Indigenous Dance Festival was part of the process of involving 
indigenous communities in Marine Park Planning. 
Indigenous perspectives and va lues ha ve been 
included in ed uca tional and interpretive material 
(e.g. brochures, newsletters, other publica tions 
and vid eos) and extension and consultation 
programs with industry (tourism and fi shing) 
and other interest groups in the World Heritage 
Area. Indigenous interests are represented on 
regional marine resources advisory comntittees. 
The Great Barrier Reef Marine Park Authority 
has also developed cu lturally appropriate 
extension material about the Marine Park and its 
management for Indigenous peoples. 
Cross-cultural awareness workshops have been 
organised to improve understanding of 
indigenous perspectives by Great Barrier Reef 
Marine Park Au thority staff. The Authority has 
also been extensively involved in the design and 
delivery of tertiary courses on indigenous 
in volvement in resource management. 
~NAGEMENTISSUES 
More effecti ve recognition of indigenous interests 
has been hampered by the difficu lty of 
transla ting broad policy directions into 
opera tional policies and s trategies. 
Implementation of legal changes in decision-
making arrangements and development of a 
framework for indigenous self-management have 
been limited and long-term flmding mechanisms 
are uncertain. 
Recent achievements are unlikely to meet 
indigenous aspirations for self-determination and 
a meaningful management role as consistently 
expressed. For the Grea t Barrier Reef Marine 
Park Authority, the issue of governance, which is 
fundamental to the recognition of indigenolls 
rights and interests in management, is complex. 
It in volves different cultural and legal 
perspectives of ownership and responsibility for 
management, considera tion o f public versus 
private interest and the need to accOinmoda te 
indi genous rights with conservation and a 
multiple use con text. 
Many issues remain Wlresolved. Lega l 
uncertainties and the need to reserve positions in 
regard to Native Title claims over the World 
Heritage Area may have affected the levels and 
form of indigenous and Great Barrier Reef 
Marine Park Authority involvement Ul policy, 
planning and management arra ngements. It is 
likely that further developments w ill occur in 
relation to Native Title clai.ms in the Marine Park. 
This may result in a changing relationship 
between the Commonwealth, the Authority and 
Indigenous peoples with respect to sea rights 
over substantial areas of the Marine Park. 
Co-management arrangements and heritage 
zones have been partially addressed though 
permit assessment. The review of the Far 
Northern Section of the Marine Park advan ced 
recognition of indigenous interests but requires 
the development of management plans to give 
effect to Aboriginal invol vement in management. 
Add itional funding for increasing the role of 
lndigenous peoples in day-to-day management is 
lUlcertaln . Coll aborati ve resea rch has been 
undertaken through pl alUling processes although 
the issue of property rights remains unresolved. 
[@MMARY 
Aboriginal and Torres Strait Islander peoples 
have strong historica l and cultural associa tj ons 
with the Grea t Barrier Reef World Heritage Area 
and are actively seeking invol vement in its 
management. The Grea t Barrier Reef Marine Park 
Authority has focused substantial effort over the 
last ten years in addressing indigenous interests 
in the Mari ne Park. Strategies used have included 
government arnendment of legis lation, extensive 
liaison and ex tension act ivities, and targeted 
involvement in plalUling, impact assessment and 
day-to-day management. 
TIle community ranger progra m and the 
ultroduction of community permits for 
trad itional hunting ha ve increased indigenous 
in volvement in day-to-day management. The 
establishment of a dugong conservation program 
has been supported by a voluntary moratorium 
on traditiona l hunting of d ugong by indigenous 
groups i.n the southern Great Ba rrier Reef. 
Resolution of legal uncertainties relating to 
Native Title claims in the World Heritage Area 
w ill affect future management arrangements. 
The recognition and integration of indigenous 
interests and participation in management 
should be seen as a long-term interacti ve process 
u1VolvUlg many players and levels of decisions, 
only some of which are under the control of the 
Great Barrier Reef Ma rine Park Authority. Such 
process need time and support from the w ider 
community as well as greater awareness o f 
indigenous interests from users of the World 
Heritage Area. 
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lQYERVIEW 
Water quality in the Great Barrier Reef World 
Heritage Area is principally affected by land-
based activities in the adjacent catchments. Land-
use activities in the catchments include 
vegetation modification, grazing, agriculture, 
urban development, industrial development and 
aquaculture. For more information on water 
quality status in the World Heritage Area, see 
El1vironmel1tal Statlls - Water QlIality. 
Beef cattle grazing on the large, dry catchments 
adjacent to the Marine Park (in particular tl1e 
Burdekin and Fitzroy) has involved extensive 
tree clearance and over-grazing during drought 
conditions. As a result widespread soil erosion 
and the export of the eroded material, with its 
associated nutrient content, into the Great Barrier 
Reef ha ve occurred. 
Cropping, particularly for sugarcane, has 
involved intensive fertiliser use as well as 
substantial soil erosion. As a result large amounts 
of nutrients and sediment have been discharged 
via rivers into the Great Barrier Reef. Pesticide 
residue input from cotton and sugarcane 
cultivation may be a localised problem in inshore 
waters. 
Other ilireats to water quality arise from 
increasing populations on the Grea t Barrier Reef 
coast. Extensive loss of coastal freshwater 
wetlands through urban and agricultural 
development has impaired the ability of the 
coastal zone to filter catchment run-off. 
Discharge of sewage effluent is a significant loca l 
problem in some loca tions. Urban diffuse run-off 
from the major coastal cities is a significant but 
very localised problem. Impact assessment for 
major coastal developments needs to consider 
tl1e direct and indirect i.n1pacts on the reef 
envirorunent. 
While land-based impacts on water quality are a 
core concern in relation to coastal development, 
there is a range of other impacts which also 
require planning and management in order to 
effectively ensure the protection of the World 
Heritage Area. The coastal zone is the location of 
the majority of marine tourism infrastructure, 
ports and harbours, and industrial development. 
Given the multitude of competing uses for the 
coastline, there is enormous potential for conflict 
and a need for complementarity between land 
use and Marine Park planning and management. 
The management of the land-based impacts on 
the World Heri tage Area will be difficult as the 
activities ca using the problems lie outside the 
boundaries of the Marine Park and involve 
multiple authorities. The 25 Year Strategic Plan 
for the Great Barrier Reef World Heritage Area 
identified integrated land and coastal 
development as an i.n1portant process in 
mini.n1ising pollutant input from the land to the 
sea . 
Water quality has been identified by the Great 
Barrier Reef Marine Park Authority as a critical 
issue for the management of the Marine Park. 
The management of water quality in the Marine 
Park involves policy decisions such as that 
requiring tertiary treatment of sewage, 
cooperative arrangements between the Great 
Barrier Reef Marine Park Authority and 
Queensland Government departments to reduce 
pollutant inputs, case by case management of 
activities such as dredging and spoil dumping, 
and enforcement of Australian Government 
legislation such as that regulating tl1e dumping 
of substances from ships. The reduction in 
nutrient loads entering the Marine Park from 
coastal catchments is seen as the most important 
water quality issue facing the World Heritage 
Area. 
@ RRENT STATUS 
Jurisdictional Issues 
The western boundary of the Great Barrier Reef 
Marine Park is at the eastern extent of 
Queensland waters (approxi.n1ately five k.m 
offshore) along almost 40% of the coastline. 
While some of these inshore areas are covered by 
State Marine Parks, large sections of coastline lie 
outside both State and Commonwealth marine 
protected areas. However, along the full extent of 
the coastline the boundary of the Great Barrier 
Reef World Heritage Area lies at low water mark. 
The major sources of water quality problems for 
the World Heritage Area originate in the 
catchments adjacent to the Great Barrier Reef. 
These catchments lie outside the boundaries of 
the Marine Park and the World Heritage Area. 
Thus the Great Barrier Reef Marine Park Act 1975 
provides little scope to control catchment 
activities which produce run-off which, in turn, 
may degrade or damage the World Heritage 
Area. Some power does reside in the Act which 
provides for 'regulating or prohibiting acts 
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(whether in the Marine Park or elsewhere) that 
may pollute water in a manner harmful to 
animals and plants in the Marine Park'. The 
World Heritage Properties Conservation Act 
could also potentially be used to regulate 
catchment land use that may adversely affect the 
World Heritage Area. 
Management of catchment pollution sources is 
primarily under the control of Queensland state 
agencies particularly through the Environmental 
Protection Act 1994, admffiistered by the 
Queensland Department of Environment and 
Heritage, and the Water Resources Act 1989, 
administered by the Queensland Department of 
Natural Resources. Local government regulations 
and plans may also have relevance to urban 
sources of pollution. 
Management of Discharges 
Sewage effluents contain many polluting 
substances including organic matter capable of 
causing oxygen depletion in receiving waters; 
suspended solids capable of causing turbidity in 
receiving waters; micro-organjsms (bacteria, 
viruses, fungi, protozoa, parasitic worms), some 
of which may be pathogenic; nutrients, 
particularly nitrogen and phosphorus 
compounds; toxic trace metals such as lead, 
cadmium and chromium; toxic synthetic organic 
substances such as pesticides and solvents; 
petroleum oil; detergents; biologically active 
drug residues such as vitamins and steroids; and 
litter. 
While many of these pollutants may cause 
problems at very local scales the pollutants of 
major threat to Great Barrier Reef are the 
nutrients nitrogen and phosphorus. Most of the 
rest of the substances listed are reduced to low 
levels by secondary sewage treatment or by 
prevention of industrial waste entering the 
sewage system, which is also now mandatory. 
Discharges in the Marine Park 
Where sewage and other effluents enter the 
Marine Park directly through an outfall the 
discharges are regulated through the Great 
Barrier Reef Marine Park Authority permit 
system. The options allowed under the present 
policy for sewage treatment plant discharge in 
the Marine Park are tertiary treatment (nutrient 
reduction) followed by marine discharge or land 
reuse of secondary or tertiary effluent with 
minimal marine discharge. Most outfalls in the 
Marine Park now meet the standard. 
As no mainland outfalls enter the Marine Park 
the policy only currently affects island resorts. 
However any future mainland outfall 
discharging directly into the Marine Park would 
also be required to comply with the policy. The 
present policy has led to some red uction in direct 
loads of nutrients to the coastal zone. 
Urban sewage 
As a result of the Marine Park boundaries, 
mainland urban marine outfalls discharge into 
waters between the inner boundaries of the 
Marine Park and the coast. These discharges may 
still be affecting waters and the ecosystem within 
the Marine Park but they are not within the 
direct jurisdiction of the Grea t Barrier Reef 
Marine Park Authority for management. 
All the large Queensland coastal cities adjacent to 
the Great Barrier Reef (Cairns, Townsville, 
Mackay, Rockhampton, Gladstone and 
Bundaberg), as well as most of the smaller 
centres (Port Douglas, Innisfail, Tully, Ingham, 
Ayr, Bowen, Whitsunday and Yeppoon) have 
secondary treatment sewage systems. These 
systems have outfalls into coastal streams or the 
ocean with many using a part of the effluent for 
land irrigation. Operation of the plants is 
regulated under the Queensland Environmenta l 
Protection Act by the Queensland Department of 
Environment and Heritage. Standards for 
discharge are, in principle, for secondary treated 
effluent. 
Problems have resulted from a number of these 
discharges, particularly in dry season conditions, 
where discharge into a stream may constitute the 
total stream flow. Under these conditions algal 
blooms and anoxia may result. Problems of the 
Trinity Inlet near Cairns are well known. In some 
areas with significant urban populations septic 
systems are still in operation (e.g. most of 
Magnetic Island, the Mission Beach area). Plans 
to upgrade these communities to more adequate 
sewage systems are being implemented. 
Municipal authorities are encouraged by both the 
Great Barrier Reef Marine Park Authority and 
the Queensland authorities to minimise 
discharge of sewage effluent to the ocean or to 
streams that drain into the ocean. The maximum 
reuse of effluents for irrigation on golf courses, 
cropping and pasture lands, timber plantations 
and public parks and gardens is encouraged. 
This approach is increaSingly successful. 
Many local government agencies now have 
policies to maximise reuse of effluents and some 
have already ceased ocean discharge. For 
Run~off from rural areas and urban development affects the water quality within the Great Barrier Reef World 
H eritage Area. 
example, Townsville and Thuringowa cities use 
over 50% of effluent for irrigation on golf courses 
and beef pasture land, and plans are in p lace to 
increase this proportion. At Yeppoon 
(Livingstone Shire near Rockhampton) a marine 
outfall has been removed and all effluent is used 
for golf course irrigation. The use of wetlands for 
polishing municipal sewage effluents before 
reuse or discharge is being investigated at 
Mossman, Edmonton, Ingham, Townsville, 
Mackay, Yeppoon and Emu Park. 
Industrial discharge 
The small number of major industrial sites along 
the Great Barrier Reef coast are concentrated near 
Gladstone and Townsville. Only a few of these 
industries discharge wastewater to the ocean and 
they are controlled under the Queensland 
Environmental Protection Act through a licensing 
system. Plants being constructed in more recent 
times have been required to have no ocean 
wastewater discharge (e.g. a zinc smelter 
currently being constructed south of Townsville). 
Aquaculture of saltwater prawns is a small but 
expanding industry along the Great Barrier Reef 
coast. Prawns are raised in ponds near the coast 
and fed processed feed. Un used feed, high in 
organic matter and nutrients, may be discharged 
into the ocean through a channel. These nutrient-
rich discharges are controlled under the 
Q ueensland Environmental Protection Act 
through licences. More recently new prawn 
farms are being required to install systems to 
minimise the volume of discharge and to reduce 
the pollutant load in the effluent. Systems using 
pond filtration through beds of bivalves (e.g. 
oysters and mussels) and algae are being used as 
well as filtration through mangroves. 
Management of Run-off 
At the largest scale it is hoped to reduce 
catchment run-off of sediments, nutrients and 
pesticides through the Integrated Catchment 
Management program. Integrated catchment 
management is the principal tool of the 
Queensland Government for reduction of 
catchment-based pollutant discharge to aquatic 
systems and the coastal zone. It is coordinated 
through a Catchment Management Coordinating 
Committee with broadly based representation. 
One objective of the program is to have 
Integrated Catchment Management implemented 
in all coastal catchments in the plan by the year 
2000. A sub-committee of tl1e Catchment 
Management Coordinating Committee has the 
d irect responsibility for the downstream effects 
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of agricultural practices. The Queensland 
environmental protection legislation also 
regulates diffuse discharges but agriculture is 
largely exempted from its provisions. 
Management changes in some agricultural 
industries in recent years have the potential to 
reduce sed iment and nutrient run-off. The most 
notable example is green cane harvesting and 
trash blanketing in sugarcane cultiva tion . With 
this teclmique major reductions in soil erosion 
and phosphorus loss (up to 90%) can be 
achieved. Sugarcane cultiva tion areas north of 
Mackay, except in the Burdekin, have 
predominantly adopted this practice while south 
of Mackay usage averages 25%. 
In rangeland grazing situations, fencing off 
streamlines to prevent cattle access and 
subsequent bank erosion are being trialled . 
Managemen t systems where grass is maintained 
above 30% vegetation cover using long-term 
weather forecasts and subsequent stock number 
manipulation are also being tested. The cri tical 
point above which soil erosion is minimised is 
30-40% vegetation cover. 
In urban areas development practices which 
minimise sediment and nutrient run-off in 
storm water are being adopted by local 
government (e.g. the soil erosion and sediment 
control policy of the Townsville City Council). 
Minimum vegetation removal or disturbance, the 
use of sediment traps and vegetated buffers are 
some of the components of such a policy. 
Codes of practice are being developed for many 
agricultural industries to address environmen tal 
problems of the industry. Development is 
partially in response to the Queensland 
Environmenta' Protection Act 1994 which wIllie not 
generally including agriculture as an 
'Environmentally Relevant Activity' does require 
a duty of care for all activities that may ha ve 
environmental consequences. Codes of practice 
are seen as a voluntary response to this duty of 
care. Codes of practice have been developed for 
the cotton industry and the sUg'ar industry in 
1998 while a dairy farmers' code is also under 
development. 
Wetlands 
Wetlands are vital for the protection of the Great 
Barrier Reef as they ameliorate the impacts of 
run-off from catchment uplands. Coastal 
wetlands disperse and slow the velocity of run-
off and this allows entrained sediments, nutrients 
and toxic compounds to settle out before they 
enter the Grea t Barrier Reef lagoon. Littoral 
vegetation of high integrity protects the coastline, 
rivers and streams from erosion which can 
contribute excessive sed iment into the marine 
environment possibly causing deterioration of 
inshore reefs. Wetlands also play a role as 
nursery areas for marine species, many of which 
contribute to the productivity of Great Barrier 
Reef fisheries. 
Wetlands along the Queensland coast adjacent to 
the World Heritage Area have declined 
Significantly since the 1950s. For example, on the 
Burdekin floodp lain, approximately 80% of 
ephemeral wetlands have been lost. The 
degradation of wetlands in much of the 
Queensland coastal area has the potential to 
open up acid sulphate soils which can ha ve 
adverse effects on the marine environment. 
Wetlands are an important natural tool for 
managing non-point source pollutants in 
catchment management. Preservation of 
remaining wetlands and rehabilitation of 
degraded wetlands has been recognised as an 
important environmen tal priority. Legislation 
together with a developing cooperative cross-
sectoral approach between governmen ts, 
industries and landholders are key elements of 
contemporary wetland management. 
Coastal Urban Development 
The Great Barrier Reef Marine Park and World 
Heritage Area have an inter-dependency 
relationship with the coastal zone. Planning and 
management for the coastal zone is prima rily the 
role of State and loca l governments. In its role as 
lead agency for World Heritage Area matters, the 
Great Barrier Reef Marine Park Authority is 
actively involved in a wide range of processes 
and activities which contribute to the 
management of potentially detrimental land-
based effects adjacent to the World Heritage 
Area. 
Queensland is a highly decentralised state with a 
pleasant climate very conducive to coastal 
settlement. There are 21 local governmen ts with 
boundaries contiguous with the World Heritage 
Area and more than twice this number lie within 
the catchment area . Coastal local governments 
adjacent to the World Heritage Area are amongst 
the fastest growing population centres in 
Queensland. They contain all but two of 
Queensland 's major ports, and 37% of 
hotel! motel rooms and 32% of registered vessels 
in Queensland . 
The impacts of coastal development in or adjacent to the Great Barrier Reef World Heritage Area need to be considered. 
Development impacts 
Population growth in adjacent urban centres 
invariably leads to increased pressure for access 
to Marine Park resources. This becomes a 
management issue when it results in overuse of 
certain sections of the Marine Park or where 
sensitive environments are exposed to excessive 
human impacts such as damage to corals from 
anchoring or interference with bird nesting and 
breeding areas. 
Marine Park management through section 
zoning p lans prescribes allowable and 
permissible uses and provides fo r a va riety of 
recreation settings both across and between 
sections. Plans of management provide more 
detailed information on the management intent 
for certain areas or specific species such as 
dugong. 
The inappropriate location of new urban centres 
or the unplanned expansion of existing centres 
can impact on the management intentions for 
offshore areas in the Marine Park. Growth in 
residential nodes often leads to increased 
demand for marine tourism and recreation 
infrastructure such as marinas, ferry terminals, 
safe harbours and jetties. Likewise, the scale, 
location and character of individual 
developments, such as large integrated 
residential and tourist resorts, can pose similar 
problems for the Marine Park management 
regime, particularly if they are located adjacent 
to marine areas with a low-intensity use setting. 
In addition to the broader issues of population 
pressure associated with coastal development 
there are a number of site specific impacts. 
Sediment loss during construction and 
operational stages of development can reduce 
Reef water quality. Dumping of dredge spoil 
from the construction and maintenance of canal 
and marina developments needs to be managed. 
Vegetation clearing associated with residential 
development and recreational uses occurs 
adjacent to foreshore areas. There are increases in 
quantities of litter, especially plastics, entering 
the nlarine environment and endangering marine 
species including birds and mammals. Coastal 
development may be accompanied by loss of 
visual amenity and changes in the character of 
coastal areas, often involving a diminution in the 
cultural value of places as perceived by some 
users. 
Management responses 
The development of partnerships with other 
spheres of government as well as community 
and sectoral groups is an important management 
approach for the Great Barrier Reef Marine Park 
Authority in dea ling with outside influences into 
the Marine Park and World Heritage Area. 
To the extent that all or parts of a proposed 
development occur inside the Marine Park, either 
along the coastline or arowld islands, impacts are 
managed through the assessment of permit 
applications by the Great Barrier Reef Marine 
Park Authority. Permits are assessed against 
criteria prescribed in the Great Barrier Reef Marine 
Park Act 1975. The Queensland Department of 
Environment and Heritage participates in the 
assessment process as part of the joint 
management arrangements between the 
Commonwealth and the Sta teo 
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While the Authority's decision-making 
jurisdiction is generally limited to areas inside 
the Marine Park, it is able to participate in State 
and local governmen t assessment processes in its 
role as a referral agency where development 
applications trigger 'referral coord ination ' and 
w here they are adjacent to the World Heritage 
Area. The commencement in April 1998 of the 
Queensland Integrated Planning Act 1997 has 
introduced major changes to the impact 
assessment processes of State agencies and local 
governments. The Great Barrier Reef Marine 
Park Authority is taking action to ensure its 
current status is not d iminished as a result of 
these changes. 
In addition to its involvement in project specific 
impact assessment, the Great Barrier Reef Marine 
Park Authority has also developed partnerships 
with Sta te and local governments in the 
preparation of plarming frameworks such as 
Regional Coastal Management Plans and Local 
Government Planning Schemes. Through these 
planning instruments State and local 
governments can increase the level of protection 
and management afforded to coastal resources 
which in turn assist in the protection and 
management of the Marine Park and the values 
of the World H eritage Area. Other areas of joint 
concern where the Au thority is working closely 
w ith local governments include the development 
of design standards and guidelines for 
storm water drainage, wastewater treatnlent and 
marinas. 
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Land-based activities particularly agricultural, 
pastoral and urban development pose major 
threats to maintenance of suitable water quality 
on the Great Barrier Reef. Management of water 
quality requires an integrated approach to land 
and coastal development between governments 
and industries. Run-off of nutrients from 
adjacent catchments has been identified as the 
major water quali ty issue facing the World 
Heritage Area. 
Implementation of integrated catchment 
management together with better land 
management methods and industry codes of 
practice w ill result in reduction of nutrient and 
sediment inputs to the coastal zone. Independent 
of these improvements in land-use practices, 
wetlands can play an important part in the 
management of catchment water quality. 
Discharge of sewage and other efflu ents directly 
in the Marine Park is regulated and coastal cities 
are increasingly recycling rather than d ischarging 
trea ted effl uen t. 
Coastal urban population growth and large 
individual developments can lead to increased 
human pressu.re on adjacent Marine Park 
resources. The Great Barrier Reef Marine Park 
Authori ty participates in State and local 
government impact assessment processes for 
proposed developments adjacent to the World 
Heritage Area. It is a lso workin g with State and 
loca l governments Ul regional planning processes 
to promote complementary land use and Marine 
Park man agement regimes. 
Management Status Shipping and Oil Spills 
lQYERVIEW A significant proportion of the ships transiting 
the inner route carry bulk cargoes of oil and 
chemicals which present a significant threat to 
the environment. Much of the oil cargo within 
the inner route is a refined product (petrol, diesel 
and heavy fuel oils). The major oil companies 
tend to direct crude oil tankers to transit outside 
of the Great Barrier Reef as a deliberate response 
to political and community sensitivity about oil 
tanker traffic within the Great Barrier Reef. Also 
the depth of wa ter, particularly in the northern 
I 
Shipp ing is a Significant use of the waters of the 
Great Barrier Reef World Heritage Area . Several 
major shipping routes intersect at Torres Strait at 
the northern boundary of the Great Barrier Reef 
Marine Park. Ships transiting the inner shipping 
route (between the Queensland coast and outer 
reefs) carry a wide range of cargoes, including 
bauxite and alumina, manganese, iron ore, coal, 
sugar, general container freight and oil. 
TABLE 4 I Ship transits through the inner route and Great Barrier Reef passages ( I November 1997 - 30 April 1998) 
Ship Type Transits South Transits North Hydro. Passage' Palm Passage Grafton Passage 
Bulk Carrier 109 194 289 241 45 
Container 124 95 9 5 
Gas Tanker 7 I I 3 3 
General Cargo 18 31 I 82 42 
Ore Carrier 28 33 
Passenger 2 I 10 
Research I 2 2 
RORO Cargo* 7 24 15 
Specialised 3 8 26 9 
Supply Ship I 2 3 
Tanker 8 25 15 3 
Other 4 9 6 8 9 
TOTAL 305 4 18 296 410 144 
Longest Ship (m) 255 283 290 291 246 
Deepest Draft (m) 13 16 17.5 18 13.5 
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areas of the Reef restricts the draft of vessels 
transiting the Reef. However, tankers can still 
carry up to 60 000 tonnes of oil, whilst the larger 
bulk carriers operating out of Hay Point can 
carry up to 4000 tonnes of fuel oil. 
During the six-month period November 1997 to 
April 1998, a total of 723 vessels transited the 
entire length of the inner route. An additional 
850 vessels entered the inner route via 
Hydrographers, Palm and Grafton passages. 
Approximately 3.3% of all of these shipping 
movements were oil tankers. 
The en vironmental risks related to shipping 
within the Great Barrier Reef are operational 
pollutants and accidental pollutants. The day-to-
day operation of a ship produces a number of 
waste products, including oil, sewage and 
garbage which can cause problems particularly 
in areas of high shipping densities (e.g. around 
ports) . Accidental release of fuel or cargo as a 
result of grounding, collision or structural failure 
of a vessel has the potential to ca use serious 
en vironmental damage. The major threa t is from 
oil , either carried as fuel or cargo. 
Environmental management of shipping 
activities is complicated by the international 
nature of the industry. In most cases 
management initiatives can only be implemented 
through multi-lateral actions within the 
International Ma ritime Organization. The 
Australian Maritime Safety Authority represents 
the Australian Government in this forum. 
The framework fo r the management of shipping 
activities is determined by a series of 
international conventions w hich have been 
implemented in legislation within Australia, 
including: 
• the United Na tions Convention on the Law of 
the Sea 1982, 
• the International Convention for the 
Prevention of Pollution from Ships 1973 and 
the 1978 Protocol (MARPOL 73/78), 
• International Regulations for Preventing 
Collisions at Sea 1972, and 
• the International Convention for the Safety of 
Life at Sea 1974. 
The Australian Maritime Safety Authority and 
Queensland Transport have the prime 
responsibility for the implementation of these 
conventions w ithin domestic legislation. 
@ RRENT STATUS 
Management of Ship-sourced 
Pollutants 
The International Convention for the Prevention 
of Poll ution from Ships (MARPOL 73/78) 
regulates the discharge of ship-sourced 
pollutants. MARPOL has been implemented 
within domestic legislation through the Protectiol1 
of the Sea (Preventiol1 of Pol/utiol1 from Ships) Act 
1983 and the Great Barrier Reef Marine Park Act 
1975. 
MARPOL has five technica l arulexes. Annexes I 
and II regulate oil and bulk noxious liquid 
substances respectively. Annexes III and V 
regulate harmful substances in packaged forms 
and garbage. Annex IV regulates sewage but has 
not been ratified by the member nations of the 
International Maritime Organiza tion. Further 
MARPOL annexes are being developed for 
ballast water management and air poLlution 
regulation. The MARPOL annexes describe the 
conditions under which operationa l pollutants 
can be discharged and design specifications for 
ships to minimise the need to d ischa rge 
pollutants 
All discharges allowed under MARPOL must 
occur at set distances from 'nea rest land ' . In the 
development of MARPOL the International 
Ma ritime Organization recognised the 
importance of the Great Barrier Reef by defining 
'nearest land' as the outer edge of the Reef. This 
definiti on effectively prohibits the discharge of 
all pollutants from ships within the Great Barrier 
Reef lagoon, except for sewage. Sewage 
regulations under MARPOL are yet to be ratified 
and as such sewage is still allowed to be 
discharged . The Grea t Barrier Reef Ma rine Park 
Act and the Queensland Tra l1sport Operations 
(Maril1e Pol/ll tiol1) Act 1975 regulate the discharge 
of sewage. Despite the high level of regulation, 
there is still a Significant rate of non-compliance 
with discharge stand ards. 
MARPOL also allows for the declaration of 
special areas. The Great Barrier Reef was 
declared the world 's first Particularly Sensitive 
Area under this power. The Particularly Sensitive 
Area declaration allows for heightened levels of 
p rotection to be applied to particular bodies of 
water, in this case the Great Barrier Reef. 
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Management of Shipping Activities 
The International Maritime Organization has 
recognised the importance of the Great Barrier 
Reef and has allowed Australian authorities to 
implement two vessel management systems 
which are designed to reduce the risk of 
accidents: compulsory pilotage, and mandatory 
vessel reporting and monitoring. 
Within the Great Barrier Reef it is compulsory for 
all vessels over 70 m in length, or carrying bulk 
oil, chemicals and liquefied gas cargoes to carry a 
pilot when transiting the inner shipping route 
north of Cairns and the Hydrographers Passage 
(off Mackay). The carriage of a pilot reduces the 
risk of an accident by a factor of 30. Compulsory 
p ilotage does not eliminate the risk of an 
accident. The MY Carola and MY Peacock both 
grounded in the northern Grea t Barrier Reef 
whilst carrying pilots. 
A fu rther vessel management system known as 
the Reef Reporting System was implemented in 
1996. Under the system all vessels over 50 m in 
length are required to report their position at 
specific points along the inner shipping route. 
The reporting system is in tegrated with a radar 
monitoring system at key entrances to the Grea t 
Barrier Reef. It acts as a deterrent to ships 
transiting the inner route without a pilot or 
intending to evade the mandatory reporting 
requirements. The Reef Reporting System also 
allows for information such as weather 
conditions or shipp ing congestion to be provided 
to ships as they transit the Great Barrier Reef. 
Accurate figures on shipping movements along 
the inner route of the Great Barrier Reef are now 
ava ilable through the Reef Reporting System. 
The Australian Maritime Safety Authority 
conducts a program of vessel inspections to 
identify ships that do not meet international 
safety requirements. The program known as Port 
State Control ainls to deter substandard shipping 
entering Australian waters through the detention 
of these vessels. A weakness of the p rogram is 
that to be detected a vessel must have already 
transited Australian waters and entered a port. 
However, there are Significant limitations under 
international law preventing vessels being 
boarded and inspected whilst still at sea. 
Oil Spill Management 
The risk of a large oil spill occurring in 
Australian waters in anyone 5-year period has 
been estimated at 37% (84% in an y 20-year 
period) . Further, Torres Strait and the northern 
section of the inner shipping rou te have been 
identified as having highest shipping accident 
rates for Australia. Contingency planning for 
such incidents is an ongoing requirement. 
Since 1985 there have been in excess of 28 
incidents of growlding and 19 collisions, all of 
which have had the potential to cause a 
Significant oil spill. Only one large oil spill has 
occurred in the vicinity of the Great Barrier Reef 
when the oil tanker Oceanic Grandeur grounded 
on an uncharted rock in 1970. 
Although there have been no large oil spills 
within the World Heritage Area, there is an 
ongoing problem with smaller spills. These can 
occur through accidental releases of fuel during 
transfer opera tions (both on-board transfers and 
vessel to vessel transfers) and deliberate illegal 
discharges of waste oil from the merchant 
shipping and commercial fishing fleets. These 
regular events, while small in nature (generally 
less than 10 tonnes) have the potential to cause 
localised impacts and tie up resources which 
could be employed elsewhere. 
The Na tional Plan to Combat the Pollution of the 
Sea by Oil is managed by the Australian 
Maritime Safety Authority and provides an 
organ isa tional and administra tive framework for 
oil spill response throughout Austra lia. The 
National Plan is implemented by the va rious 
State contingency plans and through 
REEFPLAN, a special oil spill contingency plan 
for the wa ters of the World Heritage Area. In 
addition, most port authorities have individual 
Oil Spill Contingency Plans, or are developing 
them. 
Under REEFPLAN, the Queensland Government, 
through Queensland Transport, is responSible for 
initiating oil spill response within the World 
Heritage Area. The Grea t Barrier Reef Marine 
Park Authority provides an environmental and 
scientific ad visory role to Queensland Transport. 
Significant resources have been placed along the 
Queensland coast to respond to oil spills. Most 
ports have been provided with resources to 
respond to minor incidents of pollution (up to 10 
tonnes of oil). These incidents are the most likely 
to occur within a port. Larger stockpiles are 
located in Townsv ille and Brisbane to respond to 
larger incidents of between 10--1000 tonnes of oil. 
For the very large spills of more than 1000 
tonnes, resources are available from interstate, in 
particular the Australian Marine Oil Spill Centre 
in Geelong, and internationally. 
Compulsory pi lotage and mandatory vessel reporting reduce the risk of accidents involving large ships traversing the 
Great Barrier Reef World Heritage Area . 
There are several factors limiting oil spill 
response within the Great Barrier Reef World 
Heritage Area. The small population centres 
adjacent to the Reef mean that there is only a 
limi ted pool of trained response personnel. In the 
event of a significant incident, response 
personnel will be required to be sourced from 
areas away from Great Barrier Reef. The 
remoteness of large areas of the Reef, particularly 
north of Cairns, makes a physical response very 
difficult. Certainly there will be significant delays 
in transporting equipment given the limited 
transport infrastructure in northern Queensland. 
The response to the MY Peacock (which grounded 
north of Lockhart River) demonstrated the 
logistical problems associated with remote areas 
responses. 
The use of oil spill dispersants, whilst providing 
the most credible response option in the northern 
and offshore areas of the Reef, is significantly 
limited by the sensitivity of reef and intertidal 
communities. More importantly the oil most 
likely to be spilled (heavy fuel oil) is not readily 
dispersed . 
Given these factors and also the technological 
limitations of oil spill response in general, there 
needs to be recognition that a significant oil spill 
is likely to result in impacts to inter-tidal and 
coastal habitats. The extent of any damage is not 
easily predicted as it is highly dependent upon 
local conditions and environments and the 
specific type of oil. However, Significant impacts 
can be expected on a regional scale in the short to 
medium term. 
The operation of shipping within the Great 
Barrier Reef poses serious environmental risk, 
particularly on the inner shipping route between 
the Queensland coast and the outer reefs. The 
management of shipping activities and ship-
sourced pollution in the Grea t Barrier Reef World 
Heritage Area is complicated by the international 
nature of the industry. Through concerted 
diplomatic efforts the level of regulation is the 
highest afforded any body of water worldwide. 
The Australian Maritime Safety Authori ty and 
Queensland Transport have the prime 
responsibility for the environmental management 
of shipping. Compulsory pilotage on the inner 
shipping route and a mandatory vessel reporting 
system have been introduced to reduce the risk 
of shipping accidents. 
There have been no major oil spills in the World 
Heritage Area although there is an ongoing 
problem with smaller spills, and numerous 
vessel groundings and collisions have occurred 
during the last 20 years. Response to an oil spill 
is implemented through REEFPLAN, a marine 
pollution contingency plan for the Great Barrier 
Reef. The response to pollution incidents is 
limited by logistica l difficulties created by the 
remoteness of large parts of the Reef and general 
technological problems. 
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Management Status I Monitoring 
Monitoring is a fundamental component of 
effective environmental management and 
conserva tion. There is a large variety of 
monitoring programs within the Great Barrier 
Reel World Heritage Area, and to a large extent 
this entire report represents a summary 01 the 
results 01 these programs. 
Monitoring serves three major purposes. Firstly, 
it enables managers to determine whether or not 
specific human activities are having or have had 
an adverse effect on the environment. 
Monitoring also enables managers to determine 
whether their management actions (e.g. reel 
closures, restrictions 01 specific types 01 activity) 
have had the intended effect. Finally it enables 
managers to determine the overall state 01 the 
system, determine natura l levels of va riability 
and to detect unanticipated and subtle long-term 
or cumulative changes caused by diffuse human 
acti vity. 
On the Great Ba rrier Reel, monitoring programs 
can be divided lor convenience into lour 
categories: 
• site-specific impact monitoring 
• issue-specific monitoring 
• long-term background monitoring 
• volw1teer monitoring. 
[gJRRENT STATUS 
Site-specific Impact Monitoring 
Site-specific impact monitoring p rograms include 
tourist pontoon monitoring, monitoring the 
impacts of construction and operation of 
marinas, and monitoring the effects 01 dredging 
01 port access charmels. In this type 01 program 
the exact nature, extent and timing 01 the 
possible impacts can be delined with some level 
01 precision. This enables a detailed experimental 
approach to be taken including replicated 
sampling taken Belore and Alter an impact at 
both Control and Impact sites (BAC! 
monitoring). Alternatively, compliance 
monitoring aga inst specilic acceptable limits is 
also an option. 
Site-specilic monitoring programs are olten the 
most sophisticated in terms 01 design and 
analysis aga inst specific hypotheses. The 
va riables w hich are monitored can be quite 
numerous and diverse, depending on the nature 
01 the development. Ten principal stages are 
recognised in the design and implementation 01 a 
major impact monitoring program. 
Within the Grea t Barrier Reel Marine Park, all 
conunercial activ ities require a permit from the 
Great Barrier Reel Marine Park Authority. 
During the assessment process for this permit, a 
decision is made on whether or not predicted 
Ten principal stages in the design and implementation 
of a site-specific impact monitoring program 
Task Responsibility 
I. Set specific testable hypotheses based on predicted-potential GBRMPA 
impacts identified during assessment. 
2. Set level of effect to be detected and desired power to detect GBRMPA, 
this effect. Proponent 
3. Conduct pilot study (if needed) to determine optimal sampling Consultant, 
and design strategy for monitoring program. GBRMPA 
4. Draw up full proposal for monitoring program based on Consultant, 
replicated BACI design. GBRMPA 
5. Externally review proposal and revise. GBRM PA, 
Consultant 
6. Conduct monitoring program. Consultant 
7. Write interim and final reports. Consultant 
B. Externally review and revise reports. GBRMPA, 
Consultant 
•• 
Review program, decide on management action and need for GBRMPA. 
further monitoring. Proponent 
10. Disseminate report together with a non-technical summary. GBRMPA 
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Summary of major monitoring programs on the Great Barrier Reef 
Program Target Variables Agency Area Covered Frequency and Longevity Category 
Long-term monitoring of Coral cover AIMS >50 reefs over all Once per year Background 
the Great Barrier Reef Fish but far northern Ongoing since 198 1 
Crown-of-thorns area 
starfish 
Long-term coral • Fate of individual AIMS Selected reefs Once per year Background 
monitoring corals JCU (- 10 reefs) Ongoing since 1970s 
Water temperature • Water GBRMPA -40 reefs Continuous recordings Background 
monitoring temperature CRC Reef Ongoing since 1995 
Long-term current • Current speed AIMS Two sites: Jewel and Continuous recordings Background 
monitoring and direction Myrmidon Reefs OngOing since 1987 
Visitor use monitoring • Numbers of GBRMPA All of the reef Quarterly Background 
(Environmental visitors Ongoing since 1993 
Management Charge • Types of activities 
returns) 
Aerial surveillance • Numbers and QDEH Whole of the reef Numerous flights Background 
types of vessels Coastwatch per year 
on the Reef GBRMPA Ongoing 
Dugong monitoring Dugong numbers JCU Transects over Once every five years Issue-specific 
GBRMPA whole of the reef Ongoing 
Seabird monitoring Numbe~ of nesting QDEH >60 selected coral Annual Issue-specific 
seabirds cays and islands Ongoing since 
over whole of reef late 1970s 
Turtle monitoring • Numbers of • QDEH Selected beaches Annually since Issue-specific 
nesting female and cays late 1970s at 
turtles principal sites 
Crown-of-thorns starfish - Crown-of-thorns GBRMPA -24 reefs in Cairns Once per year Issue-specific 
fine-scale monitoring starfish numbers CRC Reef and Central Ongoing 
• Coral cover sections 
• Large Porites 
Water quality - Salinity GBRMPA 12 transects from Monthly Issue-specific 
monitoring • Nutrients AIMS Gladstone to Cape Ongoing. subject 
• Sediment Weymouth to review 
• Chlorophyll 
Flood plume monitoring • Extent GBRMPA Affected areas Large-scale surveys Issue-specific 
• Nutrient and AIMS carried out as 
sediment content ANU required after 
SU disturbance events 
Commercial and • Fisheries catch QFMA All of the reef Quarterly statistics Issue-specific 
recreational harvest and effort GBRMPA (whole of Ongoing since 1988 
monitoring statistics Queensland) 
Monitoring effects of • Fish abundance GBRMPA H reefs from Annually for seven years Issue-specific 
line fishing and recruitment CRC Reef Swains to Liurd Is from 1994 
Possibly ongoing 
Effects of trawling • Abundance of CSIRO Far Northern I, 2, 4 & 6 years after Issue-specific 
monitoring benthic animals GBRMPA Section intensive trawling 
Traditional harvest • Numbers of GBRMPA Far Northern Annual reports Issue-specific 
monitoring dugongs and QDEH Section Aboriginal Ongoing 
turtles caught communities 
Seagrass monitoring • Seagrass DPI Transects over the Irregular surveys Issue-specific 
distribution and whole reef; various OngOing since 1980s 
abundance study sites for 
detailed surveys 
Disturbance monitoring • Coral condition GBRMPA Areas affected by Large-scale surveys Site- and 
AIMS cyclones. bleaching carried OUt as Issue-specific 
required after 
disturbance events 
High-use monitoring • Coral cover QDEH -30 sites in Central Annual Site- and 
• Coral damage GBRMPA and Mackay- Ongoing since 1995 Issue-speCific 
Capricorn sections 
Environmental impact • Coral cover GBRMPA All major Variable Site-specific 
monitoring • Fish numbers Consultants commercial Usually ongoing at 
• Coral damage activities in the I - 5 year intervals 
Marine Park 
KEY: G6RMPA - Great Borner Reef Marine Park Authority AIMS - Austrolian Institute of Man'ne Science QDEH - Queensland Deporfment of Environrl1l."nt ond Heritoge 
ANU - Ausrrolian National University SU - University of Sydney JCU - Jomes Coal:: University 
QFMA - Queensland FISheries Mooagerl1l."nt Authoti(y CSIRO - Commonweoltlr Scientific and Industriol Research Organisation 
DPI- Queensland Department ofPrimory Industries CRC Reef- Cooperative Research Centre fOf Ecolaficolly Sustainable Development of !he Greot Borrier Reef 
Coastwatch - Brooch ofAustrolion Customs Service 
impacts are sufficiently significant and likely that 
a monitoring program is required. If monitoring 
is required it is included as a condition of the 
permit. 
A significant feature of all major monitoring 
programs carried Oll t as a condition of an 
Authority perrnit is that the monitoring is 
conducted by an independent consultant who 
reports directly to the Great Barrier Reef Marine 
Park Authority. The program is managed and 
reviewed by the Authority, and the final report 
must be accepted by the Authority before the 
report is published. This independence of the 
monitoring from the proponent reduces any 
possible conflicts of interest and ensures that 
uniform, rigorous standards are applied to all 
programs. 
Detailed site-specific monitoring before and after 
a potential impact will provide essential 
information on the level and type of adverse 
changes that may have occurred. However, it 
does not enable managers to detect problems as 
they occur, and to instigate management action 
during the activity in order to minimise further 
damage. 
In cases where the potentially impacting activity 
occurs over a long time period (weeks to 
months) a separate 'reactive monitoring 
program' is required. In such a program, rapid, 
frequent and more qualitative assessment is 
made at regular intervals throughout the activity. 
Daily or weekly reporting on the results of this 
monitoring enables an on-site environmental site 
supervisor to detect incipient problems and 
apply corrective measures before any major 
damage has occurred. Significant reactive 
monitoring programs have been carried out 
during the original construction of the Magnetic 
Quays marina on Magnetic Island, the extension 
and deepening of tl,e Townsville Harbour access 
channel, and the dredging of the boat channel at 
Port Hinchinbrook near Cardwell. 
Issue-specific Monitoring 
Issue-specific monitoring programs include 
monitoring of water quality degradation due to 
terrestrial run-off, crown-of-thorns starfish 
monitoring, and monitoring of the impacts of 
fishing. While the spatial focus of this type of 
monitoring is often diffuse and variable, the 
monitoring variables are more focused and easily 
specified than in site-specific monitoring. 
Frequently these types of monitoring programs 
seek to describe the spatial extent and trends in 
the occurrence of a specific phenomenon, rather 
than to address a specific hypothesis. A good 
example of an issue-specific program that has 
gone beyond the initial description to a more 
focused examination of specific effects is the 
Effects of Trawling Program on the Great Barrier 
Reef. 
Long-term Background Monitoring 
Background monitoring programs are generally 
motivated by a need to 'keep an eye' on the state 
or hea lth of the system in response to somewhat 
unspecified fears of anthropogenic impacts. A 
more scientifically important objective of many 
long-term background monitoring programs is to 
document the level of natural spatial and 
temporal change in a variety of environmental 
variables. This information can then be used in 
subsequent issue- and site-specific monitoring 
programs to determine if suspected human-
induced impacts are Significantly different from 
background natural variability of the wider 
system. 
Because background monitoring programs do 
not generally have specific questions in mind, 
significant spatial patterns or temporal trends 
can be difficult to interpret. Thus, background 
monitoring can provide a warning that 
something might be amiss, but will often require 
a more detailed issue- or site-specific monitoring 
program to determine the precise cause of any 
perturbation. 
The most significant long-term, large-scale 
monitoring program on the Great Barrier Reef is 
the Long-term Monitoring Program conducted 
by the Australian Institute of Marine Science. 
This program carries out annual surveys of reef 
fishes, corals (and other bottom-dwelling reef 
organisms), and crown-of-thorns starfish on over 
50 reefs. 
Volunteer Monitoring 
The enormous size of the Great Barrier Reef, 
which comprises over 2800 reefs extending over 
more than 2000 km, makes it impOSSible for 
rigorous scientific monitoring to cover more than 
a small fraction of the entire reef. Over the last 
several years the Great Barrier Reef Marine Park 
Authority has relied heavily on reports from reef 
users to keep track of the location and extent of 
unusual events such as crown-of-thorns starfish 
outbreaks and coral bleaching. In particular the 
COTSWATCH program has provided a great 
deal of valuable information on crown-of-thorns 
starfish outbreaks. It has allowed scientists to 
target areas for further quantitative research and 
monitoring. 
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More recentlYI trial volunteer monitoring 
programs such as Eye on the Reef and Reef 
Watch have been instiga ted in the Ca irns and 
Port Douglas areas. These programs aim to 
determine the ex tent to which volunteers from 
the tourist industry can playa role in reporting 
on general reef hea lth and unusual events or 
changes in the areas around specific tourist sites. 
Both programs show promise, and it is 
anticipated that the Eye on the Reef program will 
be continued and expanded over the next several 
years. Volunteer monitoring has a lso provided 
Australian in put to the Global Coral Reef 
Monitorin g Network and internati onal Reef 
Check program, in w hich hundreds of sites are 
eva luated over a number of countries 
worl dwide. An other volunteer monitoring group 
which has instiga ted coral surveys is the Order 
of Und erwater Cora l Heroes in the Whitsunday 
area. 
Wh ile there is substan tial and largely untapped 
poten tial for volunteers w ithin the commw1ity 
and reef-based industries to contribute to our 
awareness of events and changes on the reef, a 
number of issues need to be add ressed in order 
to ensure that the informa tion collected under 
such schemes is of va lue to managers and other 
reef users. Fu rther work is necessary on 
designing programs which can be read ily 
implernented by non-sc ientific personnel w ith 
on ly limited training, and which are able to 
prod uce consistent and reliable and useful 
information. The coordination and 
standard isation of volunteer monitoring efforts is 
an area on w hich the Great Barrier Reef Marine 
Park Authority will focus over the next few 
yea rs. 
~MMARY 
M onitoring is a fundamental management tool to 
document environmental impacts, both natural 
and anthropogenic, and assess the effectiveness 
of management actions. Long-term background 
monitoring provides in formation on the overall 
state of the system and any long-term trends. 
Current bac kground monitoring programs target 
wa ter quality, corals and visitor use. 
A ll major commercial activities in the Ma rine 
Park are subject to environmental impact 
monitoring. This site-specific jmpact monitoring 
is conducted by independent consultants and 
ma naged by the Great Barrier Reef Marine Park 
Authority. Reactive monitoring programs are 
establ ished when a potentially impacting activ ity 
occurs over a long period of time and ensures 
any indications of ad verse impacts are detected 
as soon as possible. 
Issue-speci fic monj toring provides information 
on particular phenomena, and programs are 
coordinated by a range of organisa tions. Current 
programs include monitoring dugong numbers, 
effects of fishing and fl ood plu mes. Volunteers 
can provide a Reef-wide monitoring effort and 
have provided useful information on general reef 
hea lth and unusual events such as coral 
bleaching and crown-of-thorns starfish numbers. 
This researcher is videoing the coral and other marine life to help monitor the state of the Reef. 
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Glossary 
benthos/benthic: 
Associated with the bottom of the sea. 
biodiversity: 
The variety of all life form s: the different 
p lants, animals and micro-organisms, the 
genes they contain and the ecosystems 
they form. It is a concept that emphasises 
the inter-rela tedness of the biologica l 
world. It is often considered at three levels: 
genetic di versity, species d iversity and 
ecosystem diversity. 
biomass: 
As measured by ecologists, the mass of all 
organic matter in the ecosystem. 
bycatch: 
Species taken incidentally in a fis hery 
where other species are the target. Bycatch 
species are often discarded. 
bycatch reduction device: 
Any modification to a prawn trawl 
designed to reduce the cap ture of bycatch. 
lJlcl udes fish eyes and turtle excl uder 
devices. 
catch per unit effort: 
Ca tch taken for a given amount of fi shing 
effort. It is expressed as a ra tio. 
cod end: 
The last section of net in a prawn tra wl 
net, where the catch is collected and held 
during the trawling operation. 
CRC Reef Research Centre: 
Cooperative Resea rch Centre for 
Ecologica lly Susta inable Developmen t of 
the Great Barrier Reef. 
ecologically sustainable development: 
Development which meets the needs of the 
present without compromising the abili ty 
of future generations to meet their needs. 
Development which is compatible with the 
continuing functi oning of essen tial 
ecologica l processes. 
endemic/endemism: 
'Native' species confined to a given region 
(e.g. a species endemic to the Great Barrier 
Reef is not found anywhere else). 
eu troph ication: 
Increase in the nutrien t s tatus of a wa ter 
body, and consequen tly the rapid growth 
of plants, both natural and as a result of 
human activity. 
fish eye: 
A hole made deliberately in the net of a 
prawn trawl net to allow fish to escape. A 
fish eye is one kind of byca tch reduction 
device. 
monitoring: 
Routule counting, testing or measuring of 
environmental fac tors or organisms to 
determine their status or condition. 
pelagic: 
Associated with the surface or middle 
depths (as opposed to the bottom) of a 
body of water. 
precautionary principle: 
A principle of ecologica lly sustainable 
development providulg that, where there 
are threa ts of serious or irreversible 
damage, the lack of fu ll scientific certaulty 
shou ld not be used as a reason for 
postponing measures to preven t 
env ironnlentai degradation. 
preservation zone: 
The highest level of protection a fforded to 
an area under Great Barrier Reef Marine 
Park zoning plans. Public access is 
prohibited to areas i.n preserva tion zones. 
primary treatment: 
The first step in sewage trea tment removes 
large solid objects by screens (filters) and 
sediment and organic matter in settling 
chambers (see seconda ry and tertiary 
trea tmen t). 
run-off: 
Water discha rged from the land that en ters 
the sea either directly, or indirectly after 
passing through streams and rivers. 
secondary treatment: 
After primary treatment, removal of 
biodegradable organic matter from sewage 
using bacteria and other micro-organisms, 
inactivated sludge or trickle filters. Also 
removes some of the phosphorus (30%) 
and nitrate (50%) (see primary and ter tiary 
treatment). 
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standard error: 
An indication of the degree of uncertainty 
associated with measurements in scientific 
studies. 
suspended solids: 
Any solid substance present in water in an 
undissolved state, usually contributing 
directly to turbidity. 
tertiary treatment: 
Removal of nitrates, phosphates, 
chl orinated compounds, salts, acids, 
metals and toxic organics after secondary 
treatment (see primary and secondary 
trea tment). 
turbidity: 
The cloudy water conditions caused by 
suspended solids. 
turtle excluder device: 
An inclined grid or net panel that prevents 
large animals (particularly turtles) from 
entering the cod end of a prawn trawl net. 
A turtle excluder devi ce is one kind of 
bycatch reduction device. 
wetlands: 
Land areas along fresh and salt water 
(coastal wetlands, such as salt marshes, 
tidal basins and mangrove swamps) that 
are flooded all or part of the time. 
zoning plan: 
A plan that divides an area of the Great 
Barrier Reef Marine Park into zones, and 
that describes the purposes for which each 
zone may be used or entered. Activities 
which are covered by the zoning plans 
include bait netting and gathering, 
crabbing, oyster gathering, diving, 
boating, photography, line fishing, spear 
fi shing, trawling, research, tourism and 
education facilities and programs and 
traditional hunting, fishing and gathering. 
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